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Contributors and Contributions 


The Vertical Triple-Expansion Pumping Engine 


The unusual efficiency 
of the Vertical Triple- 
Expansion Pumping En- 
gine as used at Cleveland, 
Ohio, is presented in this 
“ae in a joint paper by 

A. Quayle, Chief Me- 
each il Engineer of the 
Cleveland Water Works, 
and E. H. Brown, Testing 
Engineer of the Allis- 
Chalmers Mfg. Co. 

Mr. Quayle is a grad- 
uate of the Case School of 

A. QUAYLE Applied Science. Enter- 
ing the employ of the 
Westinghouse Machine Company soon after grad- 
uation, he obtained experience in various departments 
from gas engines to steam turbines. After about 
two years, he went to the Foos Gas Engine Company 
at Springfield, Ohio, in various capacities for a year 
and a half. Since that time he has been with the 
Cleveland Water Department, where as Chief Me- 
chanical Engineer he supervises the operation of four 
pumping stations and a municipal heating plant. 
He was elected an Associate Member of The American 
Society of Mechanical Engineers in 1915 and made a 
Member in 1917. 

Mr. Brown attended the University of Nebraska 
and has since been connected with the Allis-Chalmers 
Mfg. Co. He has had a broad range of experience 
on water works installations in Washington, D. C., 
Kansas City,  Louis- 
ville, St. Paul, Cleveland 
and Chicago. Since 1909 
he has from time to time 
conducted plant experi- 
mental work including the 
development and testing 
of different types of power 
house apparatus and since 
1916 he has had charge 
of all acceptance tests of 
steam turbines manu- 
factured by the company, 
in addition to field engi 
neering in general power 
house equipment. E. H. Brown 











Textile Wastes 


Two articles which point out possible economies in the 
textile industries are included in this issue. 

One of them entitled Hidden Waste in Textile 
Plants is by Thayer P. Gates, consulting engineer of 
Providence, R. I. Since graduation from Massachu- 
setts Institute of Technology in 1902, Mr. Gates has 
gained his experience in the design, construction and 
operation of machines and plants for the textile in- 
dustry. 

The other paper on Economy in Textile Drying is 
presented by Bernard R. Andrews of Boston who has 
had broad experience in industrial ventilation and 
drying in New England. He is a graduate of Wor- 
cester Polytechnic Institute in the class of 1908. 


Hydraulic Turbine Draft Tubes 


Two papers appear in this issue on recent investiga- 
tions in draft tube design for hydraulic turbines. 
They were presented at the interesting session organized 
and conducted by A.S.M.E. Student Branches in 
connection with the recent A.S.M.E. Annual Meeting 

Webster R. Ramsey contributed A Discussion of 
Draft Tube Designs with special reference to recent 
forms known as the hydraucone regainer and the 
spre: _— draft tube. Mr. Ramsey is doing graduate 
work in water power engineering at Massachusetts 
Institute of Technology. 

George EK. Lyon wrote the paper entitled, Flow in 
Conical Draft Tubes of Varying Angles while a grad- 
uate student at Rennselaer Polytechnic Institute. 
The investigation was made as part of the work leading 
to the degree of Doctor of Engineering. The author 
was appointed instructor in mechanical engineering in 
September, 1920 and is now acting as instructor in the 
Department of Rational and Technical Mechanics 
Rensselaer Polytechnic Institute. 


Stresses in Flat Circular Cylinder Heads 


The mathematical analysis of the stresses and de- 
formation in cylinder heads appearing in this issue of 
MECHANICAL ENGINEERING was made by Gilbert D 
Fish while employed by the Nitrate Division of the 
Ordnance Department, U. 8. A. The problem treated 
by the author is of considerable interest, primarily 
because of the high pressures resulting in thick -heads 
and the need for reducing deflection to insure 
tight joints. Mr. Fish obtained the degree of Civil 
Engineer at Columbia University and continued 
there as assistant in civil engineering and astronomy. 
During the war, he served in France in the Engineer 
Corps and was discharged with the rank of Major after 
a brief period in Hawaii. He has now resumed his 
private practise in structural engineering. 
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The Vertical Triple-Expansion Pumping Engine 


\ Study of the Pumping-Engine Installations at Cleveland, Ohio, During the Past 65 


Years—A New Record Performance at 
By L. A. QUAYLE! CLEVELAND, OHIO 


Cleveland, Ohio's, installations during the past sixty fi e years make an 
interesting study of both the improvement which has been made in the 
economy of pumping engines, and the increase in energy available to the 
engine which has resulted from successive increases in steam pressure and 
femperature These installations also cover the period of the introduction 
of stoker firing and the operating records show their effect on the overall 
economy 

In 1917 Cleveland's new Division Avenue Pumping Station was put 
nto service The results of recent tests of the units of this station are given 

n detail in the present paper, as well as results of the official tests of all of 
the nine other vertical triple-expansion pumping engines in service in the 
Cleveland Water Works 

The authors’ investigation leads them to believe that the Division Avenue 
station contains at least one and possibly four engines whose duty record 
and thermal efficiency have never been equaled by any other steam-driven 
pumping engine, namely 211,000,000 ft-lb. of work per 1000 Ib. of steam 
used and 24.3 per cent thermal efficiency They consider that the develop 
ment u hich has led to such high efficiency in water works steam pumping 
ngines that require in general a maximum of nol over 1500 hp., has been 
argely the result of the practice, instituted by water works engineers, of 


making economy lests on all installations 


HI rank-and-flywheel vertical triple-expansion | ping 
engine originated from the designs of high-duty pumping 
made under the direction of the late Hdwi 

te The first engine of this type was installed in the 
\Miilwaukee Water Works in 1SS6, is still in constant service, and 
iffers but little in appearance and general design from the most 
dern unit. The high mechanical and thermal efficiencies of 


Reynolds’ design were early recognized, and many elaborate and 
i The first which 
ttracted general attention were made by R. C. Carpenter and 


ecurate tests were made on different installations 


iblished in the Transactions of the Society in 1893.5 The 
Reynolds design has been adopted by water-works engineers as a 
tandard for American practice, and has been extensively copied 
ibroad 

Che introduction and adoption for general water-works service 

this slow-piston-speed type of unit with its resulting enormous 

it per unit of power, at a time when the whole tendency of 

ine-mover development was toward high speed and moderat 

it weight, as evidenced by the extensive use of the Holly Gaskill 
vpe of pumping engine, the Porter-Allen high-speed general- 
ervice engine, and also the introduction of the Parsons turbine for 
mall-generator drive, would have been impossible were it not for 
he very high efficiency over wide variations of capacity and head, 
nd the great reliability inherent in pumping units of this type. 

So far as the authors know, there is no record of any triple-expan- 
ion pumping engine having been wrecked or broken beyond stand 
rd commercial repair, and there are records available of engines 

[ this type having run continuously with only a few hours’ shut- 
down for adjustment and minor repairs for a period of over ten years. 

Cleveland, Ohio’s installations during the past 65 years make 

n interesting study of both the improvement which has been made 


elg} 


Chief Mech. Engr., Cleveland Water Dept. Mem.Am.Soc.M.E 

* Engineer, Allis-Chalmers Mfg. Co. Mem.Am.Soc.M.E 

* Trans. Am.Soc.M.E., vol. 14, p. 426. 

\bridgment of paper presented at the Annual Meeting, New York, 
December 5 to 9, 1921, of Tae Amertcan Socrery oF MecHaNnicaL EneI- 
NEERS. All papers are subject to revision. 
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the Division Avenue Pumping Station 
sx» E. H. BROWN,? MILWAUKEE, WIS 








in the economy of pumping engines, and the increase 1 y 
vailable to the engine which has resulted from successive l re 
in steam pressure and temperature. These installations also cove 
the period of the introduction of stoker firing and the operating 
records show their effect on the overall economy 
rom the standpoint of engine and boiler depreciation, the engin 
ngest in service was Cornish No. 2, which was put in operation at 
Division Aver in 1S5¢ | to Fairmount Stati ISS ! 
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date of first operation until it was permanently shut down becaus« 
of obsolescence. Worthington engine No. 3 was installed in 1884 
and is still in service at Fairmount Station, a total of 37 years to 
date. The boilers longest in the Water Department service were 
the Cornish purchased for Division Avenue in 1872, moved to 
Fairmount Station in 1894, and finally dismantled in 1905, making 
a total of 33 years from the time of purchase until they were di 
mantled with the Cornish engines because of obsolescence. 

The effect of increased steam pressure, improvement in boilet 
and stoker efficiencies, and the changes in pumping-engine design 
have been summarized graphically in Fig. 1, which shows the steam 
pressure, together with the duty obtained from the different in- 
stallations, plotted as a function of the time in years. It is interest- 
ing to observe that the increase in steam pressure from 22 lb. in 
1856 to 80 lb. in 1883, did not result in higher duties owing to the 
fact that Cleveland purchased duplex pumps with the first increas« 
in steam pressure. The purchase of this type of pump probably 
resulted from the low prices due to the adoption of the duplex direct- 
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Contributors and Contributions 


The Vertical Triple-Expansion Pumping Engine 
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The unusual efficiency 
of the Vertical Triple- 
Expansion Pumping En- 
gine as used at Cleveland, 
Ohio, is presented in this 
issue in a joint paper by 
L. A. Quayle, Chief Me- 
chanical Engineer of the 
Cleveland Water Works, 
and E. H. Brown, Testing 
Engineer of the Allis- 
Chalmers Mfg. Co. 

Mr. Quayle is a grad- 
uate of the Case School of 

L. A. QUAYLE Applied Science. Enter- 
ing the employ of the 
Westinghouse Machine Company soon after grad- 
uation, he obtained experience in various departments 
from gas engines to steam turbines. After about 
two years, he went to the Foos Gas Engine Company 
at Springfield, Ohio, in various capacities for a year 
and a half. Since that time he has been with the 
Cleveland Water Department, where as Chief Me- 
chanical Engineer he supervises the operation of four 
pumping stations and a municipal heating plant. 
He was elected an Associate Member of The American 
Society of Mechanical Engineers in 1915 and made a 
Member in 1917. 

Mr. Brown attended the University of Nebraska 
and has since been connected with the Allis-Chalmers 
Mfg. Co. He has had a broad range of experience 
on water works installations in Washington, D. C 
Kansas City, Louis- 
ville, St. Paul, Cleveland 
and Chicago. Since 1909 
he has from time to time 
conducted plant experi- 
mental work including the 
development and testing 
of different types of power 
house apparatus and since 
1916 he has had charge 
of all acceptance tests of 
steam turbines manu- 
factured by the company, 
in addition to field engi- 
neering in general power 
house equipment. E. H. Brown 











Textile Wastes 


Two articles which point out possible economies in the 
textile industries are included in this issue. 

One of them entitled Hidden Waste in Textile 
Plants is by Thayer P. Gates, consulting engineer of 
Providence, R. I. Since graduation from Massachu- 
setts Institute of Technology in 1902, Mr. Gates has 
gained his experience in the design, construction and 
operation of machines and plants for the textile in- 
dustry. 

The other paper on Economy in Textile Drying is 
presented by Bernard R. Andrews of Boston who has 
had broad experience in industrial ventilation and 
drying in New England. He is a graduate of Wor- 
cester Polytechnic Institute in the class of 1908. 


Hydraulic Turbine Draft Tubes 


Two papers appear in this issue on recent investiga- 
tions in draft tube design for hydraulic turbines. 
They were presented at the interesting session organized 
and conducted by A.S.M.E. Student Branches in 
connection with the recent A.S.M.E. Annual Meeting. 

Webster R. Ramsey contributed A Discussion of 
Draft Tube Designs with special reference to recent 
forms known as the hydraucone regainer and the 
spreading draft tube. Mr. Ramsey is doing graduate 
work in water power engineering at Massachusetts 
Institute of Technology. 

George I. Lyon wrote the paper entitled, Flow in 
Conical Draft Tubes of Varying Angles while a grad- 
uate student at Rennselaer Polytechnic Institute 
The investigation was made as part of the work leading 
to the degree of Doctor of Engineering. The author 
was appointed instructor in mechanical engineering in 
September, 1920 and is now acting as instructor in the 
Department of Rational and Technical Mechanics 
Rensselaer Polytechnic Institute. 


Stresses in Flat Circular Cylinder Heads 


The mathematical analysis of the stresses and de- 
formation in cylinder heads appearing in this issue of 
MECHANICAL ENGINEERING was made by Gilbert D 
Fish while employed by the Nitrate Division of the 
Ordnance Department, U.8. A. The problem treated 
by the author is of considerable interest, primarily 
because of the high pressures resulting in thick heads 
and the need for reducing deflection to insure 
tight joints. Mr. Fish obtained the degree of Civil 
Engineer at Columbia University and continued 
there as assistant in civil engineering and astronomy. 
During the war, he served in France in the Engineer 
Corps and was discharged with the rank of Major after 
a brief period in Hawaii. He has now resumed his 
private practise in structural engineering. 
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The Vertical Triple-Expansion Pumping Engine 
ping 


A Study of the Pumping-Engine Installations at 


Years 


By L. A. QUAYLI CLEVELAND, OHIO 

Cleveland, Ohio's, installations during the past sixty-five years make an 
interesting study of both the improvement which has been made in the 
economy of pumping engines, and the increase in energy available to the 
engine which has resulted from successive increases in steam pressure and 
femperature These installations also cover the period of the introduction 


of stober firing and the operating records show their effect on the overall 
conomy 
In 1917 Cleveland's new Division Avenue Pumping Station was put 
into service. The results of recent tests of the units of this station are given 
n detail in the present paper, as well as results of the official tests of all of 
the nine other vertical triple-expansion pumping engines in service in the 
Cleveland Water Works 
The authors’ 


j 
tation contains at least one and possibly four engines whose duty record 


investigation leads them to believe that the Division Avenue 


ind thermal efficiency have never been equaled by any other steam-driven 
pumping engine, namely 211,000,000 ft-lb. of work per 1000 Ib. of steam 
i sed and 


ment which has led to such high efficiency in water-works steam pumping 


24.3 per cent thermal efficiency They consider that the develop 


ngines that require in general a maximum of nol over 1500 hp., has been 
argely the result of the practice, instituted by water-works engineers, of 


making economy tests on all installations 


Hi} nk-and-flywheel vertical triple-expansion pu y 
y iginated from the desig igh-duty pumping 
( le under the direction of the late Ed 
< | Phi rst engine of this type w installed 1 
‘lilwaukee Water Works in 1SS6, is still in constant servis | 


irance and general design from the n 


fers but little in — 
ler The high mechanical and thermal efficiencies 
Reynolds’ design were early recognized, and many elaborate and 
irate tests were made on different installations. The first whicl 


ttracted general attention were made by R. C. Carpenter and 


iblished in the Transactions of the Society in 1893.5 The 
Reynolds design has been adopted by water-works engineers as a 
tandard for American practice and has been extensively copied 
broad 


Che introduction and adoption for general water-works service 
this slow-piston-speed type of unit with its resulting 
eight per 


enormous 
unit of power, at a time when the whole tendency of 
development was toward high speed and moderate 
as evidenced by the extensive use of the Holly Gaskill 
the Porter-Allen high-speed general- 

lso the introduction of the Parsons turbine for 
mall-generator drive, would have been impossible were it not for 
he very high efficiency over wide variations of capacity and head, 

d the great reliability inherent in pumping units of this type. 

So far as the authors know, there is no record of any triple-expan- 
ion pumping engine having been wrecked or broken beyond stand 
rd commercial repair, and there are records available of engines 
i this type having run continuously with only a few hours’ shut- 
own for adjustment and minor repairs for a period of over ten years. 
Cleveland, Ohio’s installations during the past 65 years mak 
i interesting study of both the improvement which has been mac 


ine-mover 
nit weight, 
ype of pumping engine, 
ervice engine and a 


Chief Mech. Engr., Cleveland Water Dept. Mem.Am.Soc.M.E 

? Engineer, Allis-Chalmers Mfg. Co. Mem.Am.Soc.M.E 

* Trans. Am.Soc.M.E., vol. 14, p. 426. 

\bridgment of paper presented at the Annual Meeting, New York, 
December 5 to 9, 1921, of Tae American Society oF Mecuanicat Enat- 
NEERS. All papers are subject to revision. 
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In steam pressure and temperature. These installations als vel 
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records show their effect on the overall economy 
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date of first operation until it was permanently shut down becaus 
Worthington engine No. 
and is still in service at Fairmount Station, a total of 37 years to 
date. The boilers longest in the Water Departing nt service were 
the Cornish purchased for Division Avenue in 1872, moved to 
Fairmount Station in 1894, and finally dismantled in 1905, making 
a total of 33 years from the time of purchase until they were di 
mantled with the Cornish engines because of obsolescence. 


of obsolescence 3 was installed in 1SS4 


The effect of increased steam pressure, improvement in boile1 
and stoker efficiencies, and the changes in pumping-engine design 
have been summarized graphically in Fig. 1, which shows the steam 
pressure, together with the duty obtained from the different in- 
stallations, plotted as a function of the time in years. It isinterest- 
ing to observe that the increase in steam pressure from 22 |b. in 
1856 to 80 lb. in 1883, did not result in higher duties owing to the 
fact that Cleveland purchased duplex pumps with the first increase 
in steam pressure. The purchase of this type of pump probably 
resulted from the low prices due to the adoption of the duplex direct- 
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equipment operated under constant engineering supervision and Y 
the use of highly efficient triple-expansion engines working under 
210 Ib. steam pressure and 120 to 150 deg. superheat. 
Our investigation also leads us to believe that this station con- 
tains at least one and possibly four engines whose duty record and 
thermal efficiency have never been equaled by any other steam- 
driven pumping engine. 
of these four engines 


The best economy obtained on any one 
211,000,000 ft-lb. of work per 1000 Ib. of 
steam used and 24.3 per cent thermal efficieney—is compared in 
Table 1 with a summary published in Kent! of the most notable 
high-duty pumping-engine records. 

It is instructive to compare the thermal efficiency (neluding 
auxiliaries) of 24.3 per cent obtained on the 1400-hp. vertical triple- 
expansion pumping engine with 24.8 per cent, the maximum ther- 
mal efficiency of the Interborough Rapid 
Transit 24.) 
per cent, the maximum thermal efficiency obtained by any one of 
four 40,000,000-gal -per-day low-head 3800-hp. vii 
pumps at Chingsford, England; and also with the 24.1 per cent 
thermal efficiency obtained on a 1500-hp. natural-gas-engine gener- 


excluding auxiliaries 


15,000-hp. cross-compound turbo-generator; with 


Humphrey g 





ating unit of the American Locomotive Co. at Allegheny, Pa 
it shows that these four distinetly different tvpes of units have all 
reached a point of development at about the same time at which 
they give practically the same thermal efficiency Chis would see 
to indicate that any large improvement in the future of any one 
type must call for a radical departure from the present trend 
development. 

The foregoing comparison of records made by different types of 


units emphasizes the relatively small horsepower of the pumping 
engine. The authors consider that the development which has 
led to such high efficiency in water-works steam pumping en 

that require in general a maximum of not over 1500 hp., has been 
largely the result of the practice, instituted by water-works engineers 
of making*economy tests on all installations 


The rebuilding of Division Station which resulted in the econo- 
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acting Worthington design by a large number of pump 
builders following the expiration of the basie patents. 

It is interesting to note in connection with boiler-room 
at the Division Avenue Station in 49 
IS56 to 1905) there were 14 
different boiler installations, making a total of 53 boilers 
of six different types. This station started out in 1856 
with the same number of boilers (six) for a pumping-station 
capacity of 8,000,000 gal. per day as the new station is 
now provided with for a capacity of 150,000,000 gal. per 
day. 


obsolescence that 


vears of active service 


In 1904 Kirtland Pumping Station was put in service 
using 155 lb. gage boiler pressure and 120 deg. superheat, 
and with a greatly improved boiler plant which resulted 
in an increased station duty per 100 lb. of coal of ap- 
proximately 47 per cent as compared with the best 
Division Avenue Pumping Station records, although the 
engine duties per 1000 lb. of steam were not greatly 

; increased, as is shown by the official duty tests listed as 
Item No. 71 in columns Nos. 10, 11, 14, 15, and 16 of 
Table 2. Eight years of progress in pumping-engine 
design are reflected in the increase in duty of Holly engines 
Nos. 6 and 7 of about 9 per cent when tested under approxi- 
mately the same pressure and superheat as Holly engines 
Nos. 2 and 3, a portion of the gain resulting from a better 
vacuum due to the use of water-works-type surface con- 
densers instead of the jet type with which Holly engines 
Nos. 2 and 3 were equipped. 

In 1917 Cleveland’s new Division Avenue Pumping 
Station was put into service. As far as the authors have 
been able to determine, the average duty of this station 
with a performance equivalent to 127,000,000 ft-lb. of 
work per 100 lb. of coal fired is not exceeded by any other 
coal-fired pumping plant in which the normal low cost of 


mies referred to included the installation of three new Allis-Chalmers 
units, two of 25,000,000 gal. per day capacity against 


and one of 20,000,000 gal. per day capacity a 


250 ft head 


mst 3SO0 ft. head 





rABLE 1 COMPARISON OF ECONOMY RECORDS AS GIVEN IN KENT'S 
HANDBOOK WITH DIVISION AVENUE STATION SPECIFICATIONS ADDED 
Date of test 1SO0 1900 1900 | 190 1906 115 1918 1918 
Locality W ildwood, St. Louis. Boston, Boston, St. Louis. Cleveland. Clev ind,| Cleveland, 
I M Cl “| Bissell Division Divisios Divi 1 
nut Pond Point Ave An Ay 
Hill | 
Expansion Quadrupk Priple rr Priple rriple Pripl rriple | rriple 
Figures } 
based on rest Pest Test Pest Pest Specit lest un rest using 
at der speci er 
ations ater 
litions 
Ft-lb of | | 
work done} 
per inillion| } | | | | 
B.t.u con-| } | 
sumed 162.9 158.07 156.8 156.59 158 85 170 1 7 189 2 
Correspond- | | | } 
ing thermal 
efficiency, 
per cent ! 20.95 20.32 20.15) 20.13 20.42 21.05 22 .61 24.27 
Equivalent | | } | 
B.t.u. per | | | 
kw-hr.,? in-} 
eluding all} 
condenser | 
and other 4 
auxiliaries, 16280 16780 16930 16940 16700 15600 15070 14030 
! The thermal efficiency in water-works practice is computed from an actual mean con- 
densate temperature and not on the assumption that the condensate leaves the engine at the 
temperature of the exhaust steam, and also includes the power required for all the engine's 
vuxiliaries, 
2 = 2,654,200 + Ft-lb. of work done per million B.t.u. consumed, 
' Mechanical Engineers’ Pocket-Book, 9th Edition, p. 806. 
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The specifications for these units called for a duty for each of not 
less than 170,000,000 ft-lb. of work for each million heat units con- 
sumed when supplied with steam at 200 Ib. gage pressure and 100 
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esting developments which were brought out by nalvsis of the 


test } 


results bear o1 eertamn charneterists thy thar Heneve re 


worthy of speci il a nsice ration 


deg. fahr. superheat and with only exhaust steam used for feedwater As the maior loss in efficienev ratio is duc iplete « ( 
heating. in the low pressure eviinder. it follows that the eficienevy rat ould 
The results of the tests of the new Division Avenue units are given increase rapidly if this loss is reduced by increasing the « ist 
in detail in the first four columns of Table 2. The other columns pressure This conelusion is confirmed by the result 
rABLE 2. DIMENSIONS OF CLEVELAND'S 12 V.T.I PUMPING ENGINES » RESULTS O OFFICIAL TEs 
ENGINE A‘ \( AA AC kh vil H H H \ H H Hol I H 
N iN i) N r 1)2 TDS 1S oN 7| N r ‘ iN ‘ l 
sta 1 Year Inst Ret t 7.) 0) ( 
.) D D D D Kir K K I I I 
DD ) 1) 1) 
lar " 
ToT Oly iT rol¢ “ 1 
l ’ 1040 ) 
] eal le 
2. D ea i ere ‘ s a4 ‘ ’ ~ $127 j S 
8 \ R4 
Dia i xd -7h-s {3-8 : 
] _ i | \ ry g t (4 | 4 
t ! t j , - - 
" I i | j. 1 , s ~ 
8. Proy " rat s S . 
N { wi 
1. dD g ‘ { Rs 
1] ‘ ‘ ‘ is 4 7 ‘ i ‘ 
2. D t " 
we x4 62 2 { 
) plunge i 
M) 1 RT 9 74 . 
> = ree | ger yj 
D , rs per re r S12 j rm 
t il ‘ ‘ 
l Dina t i i umber 4%..2 os 2 
s n ea ‘ and ( \ 2s 
19. Dia ‘ enil 2 
20. Area alve g 1 it g 9 S 24 m . 
21 Net i \ r i ‘ ‘ 
22. R ) | we iT rat { ‘ % % @ 
23. Dia . ‘ ‘ . 
24. Stroke r . 
2 rype of - 
Zt Ne 
27. Dia f 
29 Insid ts 
0. Le r } } 
31. Tube surface ndense ft S00 ‘ 
> ‘ ‘ 
Diar f main shaft at fi 
44. Number of f 
Diameter t tivw { 
4. Diameter of ection pipe, 1 i iS s ‘ 
37. Diameter of discharge pipe y i ( 
38. Weight of one flyvwhe t 2 2 s 
39 Potal weight of engine, tons ; a7 5 } 
40 Ry I when pumping at rated capacity 20.61 Ss 4 ; 2? 2] - s 
41. I ston speed at rated capac ty, ft. per min., 226.7 234 "Hh oS ms. 2 216.5 254 8.9 
42. Piston speed at rated capacity, ft. per se ;. 778 l 7 } ( oO] ( S 
43. Velocity of flow per second, through suction an 
discharge valves, ft 1 267 1 262 1 34 ; | 2. A8 Ss (122 
44. Velocity of flow ft per sec. through suction pipe 5 216 SOFT ' $4.37 OS OS -. Sv 
45. Velocity of flow ft. per sec. through discharge pipe $ 216 + O18 13744 l } OR ’ M40 


present the results of the official tests of all of the nine other vertical 

iple-expansion pumping engines in service in the Cleveland 
Water Works 

Che economy of all the units covered in the test results in Table 
‘is indicative of the efficiency of this type of engine when built in 
the smallest being Holly engines Nos. 4 and 
» ol 155 hp. and the largest, Allis No. 4 of 1400 hp.—and operated 
inder greatly different steam conditions, and is also indicative of 
he excellence to which the design has been brought by the different 

ilders. 


wide range of sizes 


Che performance of Allis engines Nos. 2, 3, and 4, previously 
eferred to can be taken as applying in general principle to the verti- 
| triple-expansion type of pumping engine, and the following inter- 


variable vacuum tests plotted in Fig. 3. These tests show that the 
efficiency ratio of the steam cylinders increased from 73 per cent 
at 0.725 lb. per sq. in. (28.52 in. vacuum) to 83 per cent at 1.75 Ib 
per sq. in. (26.44 vacuum). The thermal 
Rankine cycle has also been plotted for comparison with the theoreti- 
cal thermal efficiency 


in eficienev of the 


of a constant mean-effective-pressure (01 
lb. per 
This m.e.p. approximates the loading during the tests | 


cussed. 


incomplete expansion) cycle having a m.e.p. of 23 


sq 
eing dis- 
The theoretical thermal-efficiency-ratio line on the dia- 
grain shows the effect of incomplete expansion on the efficiency ratio 
of a constant m.e.p. cycle and illustrates how closely the characteris- 
tics of the actual engine conform to those of the ideal. 

The form of the efficiency-ratio exhaust-pressure curve it 


lig 
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3 is characteristic of the type of engine as well as of the particular 
unit tested. This characteristic is shown by the tests of seven 
Cleveland engines plotted in Fig. 4 in which the vacuum varied over 
a wide range. 
The efficiency ratio of the high-pressure and intermediate- 
pressure cylinders combined, which operate, in effect, as a non- 
condensing compound, is 83 to 85 per cent, with the high-pressure 











PaBLee (( “uw lest Data 
Er AC A A A.( Allis Kilby! Holly! H Holly, Holly Holly | Holly! Holly) K iH \ 
INo. 4|No. 4|No. 3/No. 2|No. 1|No. 1|No. 1|/No. 6|No. 7| No. 2 | Ne No. 4|N 1|No. 1|No. 1 
Eas xxhe-5.5 3: ttre en come Ree awe 1 2 3 t 5 6 7 8 9 10 Ab 6] 12 7 1S 14 l It 
Da SD cad nu ene wnedabwan wauedeewal 10-14)10-15) 10-5)10-10) 11-7/11-21,11-15) 11-4111 20421 7-13414/12-1 l 
1918} 1918 1918) 1918 1918 1918 1918 1 191 1904 1004 1907 ”) ”) a0 
Condensate heaters in service Exh. |Exh., 
Re 
Durati f test, hr 8 8 8 8 2 2 } 12 9 24 24 2 2 pe | 24 i 
{ P é i Tem ture 
1. Steam s e at throttle, lb. gage mi 207 203 8/208 S200.2°199 9 ~s 149 ij 8 140 2 ( 
2. Bar ressure 70 deg. fahr., in. Hg 29 61\/29.73)29.28/)29.59) 29.7)2 ) 29 12 mS 24) 2 s 2s 20 ¢ g 2 
3. Ba rl ssure (corrected to 32 deg. fahr +48) 14.54)14.32)14.47 14 $.43)14.48)14.49)14.18 s i +4 ‘ 
: e at throttle, | abs 220 . 8/221 .7)218. 1/222 8 211 214.6\21 s 7 4 s } } 
5. Steam | ire first rece l us 33.71 35.8) 34.6 + 8 7 64127 8 OR D4 } | SS\23.8 
6. Stea ssure in se receive ibs 13.2) 11.7] 15.8] 15.8 2.71/12.02)10 49) 11 11 s 114.88 i 
7. Va n condenser erred t sO-ir b 
H 28 . 20) 28 .26)28 ‘ 28 42/28 67/28 04/27. 2 - 27 ' ; 
8. T ’ ur it t leg i 20 -¢ 2665 ( S490 7 1900)4 j 
9. D é iperheat at thro leg. fahr 0.4 ( { ) 7:111.8/102 8 1 
10. Ter exhaust steal deg ah 07 4S aD S 7 9 9 ( 4; 1 ] 
11. Temp uin condensate ering exh. | 
67.4| 72.9] 70.0) 68 2 60) 60 : 
12. Temp i ndensate le exh. heat 
deg I 04.5 2.8) S&F st SS Ow 
13. Ter il ndensat av heater 
199.2 
14. Rise ip. through exhaus iter, deg ahr 27.4; 19.9)19.31)17 .97/27.9 y 
15. Rise p rough receiver ter, deg. fahr 106 
16. Temp. of jacket and drain water, deg. fahr 07 161.8 21 210 10.7 211.018 164 “ IM s 
17. Temp water pumped, deg. fahr. 61.5 61 61.0 60. 4 . s . 
18. Wate ire in force main 167.0 169.9 115.5/114.6,110.7) 106.6 168.2,96.89197.48 73.38 s s is 
19. Wa sure in suction main, Ib 2.29| 3.86) 3.42, 3.79 6.58 78 03 
20. El ict. gage above disch. gage ft 3.09] 3.95] 3.40) 4.32/-7.58 -4.5/-6.2 
21.1 , 88.7 2\9 267 
22. S id above center | \ leck 11.54,16.03,14.14 s 
2 | mped against 77 7é 25 iY 6/248 SS ‘ 
O 
24. Total ndensate, 1000 Ib 11. 94/S2.87/78. 06/77 .66/ 14.96 14, 29/24. 28/123 .4)12 218.9 | 210.6 76.19 21 S104 
25. Total jacket and drain water, 1000 Ib 9 060/17 .91)8. 840) 9. 007/)1.758)1.613)2.151)12.27)11 1; 22.04 22.84 (3.189 3.074 27 07/2 
26. Total dry steam used by unit, 1000 Ib 101 .0,}100 S\86.90 86.76, 16.72)15.91 26.43 135 139.2) 238.0 | 229.7 |21.36,22.58/21 214 2 
a. £ ent of total stear ed by jacket and drain 8.97117.77'10.17 10.48 10.51110.14 8.14) 9.04) 8.4 9 2 9.96 114.31! 13.4114.43,10.87 
28. Total: lutions, 1000 rey 10.09) 10.05) 10.35 10.42) 2.221,2.148'6.512) 15. 4¢ 5.94 ». 1S 2.27 |43.12\44.87/29. 77/41 27 
29. Water pumped per revolution, Ib 5613) 561 6777) 6778) 6295!) 5930, 2137) 6780 6781 6603 6607 m2, 1991 3 21 62 
30. Total water pumped, million Ib 56.64) 56 .39)70.16 70.60/13.98) 2.74/13 .92) 104.8) 108 219.1 213.2 |8S.589 8.934) 176.46) 89.00 170 
31. Total water pumped, million gal 6.79516 .765|8 .416' 8.468) 1.676! 1.527!1.668)12.57112.96 26.32 25 59 11.0290 1.071. 21.16,10.67 20 } 
Hourly Quantit 
32. Main condensate per hour, 1000 Ib 11.46/10.36 9.76)9.708'7.481.7.147.6.070)10 10.63 9.112 & 775 |1.6461.600'7.950 8.138 
3. Jacket and drain water per hour, Ib 1133} 2238; 1105; 1137 879/806 5,537.8) 1022/975.4 919.¢ 953 265 .7)256.6) 1128 07 
‘4. Dry steam used by unit per hour, 1000 Ib 12.62)12.60)10.86 10.84) 8.36)7.954 6.608)11.31)/11.60 9.917 | 9.571 |1.882)1.780 9 0¢0,8.937)8 82 
Heat Data } | 
| | 
35. Heat units above 32 deg. fahr. per lb. dry stean } | 
throttle, B.t.u 127 1278) 1267) 1262) 1269, 1265 1260) 1264) 126 1262 256 1194, 1194) 1195) 119 1195 
6. Heat of liquid above 32 deg. fahr. per lb., temp. of | | | | | 
acket and drain, B.t.u........ ‘ 175.9 129.7' 178.3 178.9 158.6 179.0) 157.8 154.7) 151 158.3 | 153.0 |157.1/154.8 192.2,151.7 
37. leat of liquid above 32 deg. fahr. per Ib. main con | | | | | | | 
densate leaving final heater,B.t.u. 62.83) 167.1 57.31)54.92) 58.4)53.32)64.48,71.53'67.97 72.26 76.31 |71.87) 80.6 
38. Total heat, units above 32 deg. supplied in steam | | | | | | | .| 
hr., million B.t.u. , ; 16.10 16.10 13.76 13.69 10.61)10.06 8.327 14.29114.6 12.51 | 12.02 |2.257 2.150) 10.58) 10.75) 10.20 
39. Total heat units above 32 deg. fahr. returned in | | | | | | | | 7 
jacket and drain per hr, 1000 B.t.u. 199.2 290.2 197.0 203.5 139.4 144.4 S4.86 158.0 147 145.9 146.2 |41.91°39.79,215.9) 147.9 
40. Total heat units above 32 deg. returned in main } | | | | | | | 
condensate per hr. 1000 B.t.u....... ..| 7221) 1730) 5592) 533 .2)437.2)381.1/391.4)735.8)722.2 650.2 | 650.2 | 118.5 129.2)551.7) 468.1 
41. Total heat units above 32 deg. returned in jacket, | | | | | } | | | 
drain and main condensate per hr., 1000 B.t.u. 9213) 2021/756.2,736 —e 6) 525.4:476.3.893.8)869.7, 796.1 | 796.4 |160.4)169.0 733.4/615.4 ‘ 
| | | | | 


cylinder alone attaining an efficiency ratio of 90 per cent. These 
high efficiencies result from the loss, due to incomplete expansion, 
which is so large in the low-pressure cylinder, being reduced to a 
minimum for the two higher-pressure cylinders, and from the use 
of an amount of superheat in the high-pressure cylinder which results 
in the steam being exhausted at approximately dewpoint. 

The bleeding of approximately 8 per cent of the steam used from 
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Vou. 44, No. 3 
the second receiver at about atmospheric pressure, and its utiliza- 
tion for heating feedwater, increases the thermal efficiency of the 
unit approximately 7 per cent and is accomplished with no increase 
in steam consumption, for the reason that the loss of available en- 
ergy of 3 per cent in the bled steam is offset by an increased efficiency 
of the cylinders due to the resulting better distribution of the work 
between them. This alteration in the efficiency characteristics is 


better visualized by considering that when the engine is operated 
without second-receiver bleeding, the intermediate-pressure cylinder 
is considerably underloaded and the low-pressure cylinder is heavily 
overloaded and that these conditions of cylinder loading are bettered 
by the withdrawal of steam from the second receiver for heating 
purposes. 

The performance of the different elements of the steam end 
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which enters into the characteristics summarized, can be estimated separators, as is evidenced by the large percentage of drain water 
with accuracy from the test data for unit No. 4, and such anexami- discharged from the second receiver. An assumption of the com- 
‘ nation also discloses the effect of the second-receiver feedwater plete separation in the second receiver affords a means of estimating 
heater used during the October 15 test. This feature may be of the performance of the low-pressure cylinder and jacket, and any 
general interest at present because of the attention the subject of — error involved in such an assumption has very little effect on com- 
stage heating of feedwater is receiving from central-station engi- puted efficiency ratio. 

neers. ‘The steps followed in analyzing the tests of October 14 and From the test data of October 15 (including the temperature rise 
15, 1918 are described below. 


of the condensate through the second receiver heater) the amount 
The efficiency ratio of the high-pressure cylinder and jacket is of steam withdrawn from the receiver for condensate-heating pur- 





obtainable from the indicated horsepower, the total steam used, poses is readily determined. 
the initial steam pressure and superheat and the first receiver pres- The economy of the different cylinders during the October 14 
TABLE 2 (Conti eer Data 
Engine a.C.| A.C.) A.C. | AC. | Allis |Kilby| Holly} Holly| H H H Holly| Holly) Kilby) H ’ 
4;No. 4|N No 1)N . N 
Col n 2 ‘ ‘ ‘ ’ ) 12 ] 
42. Net heat units msumed by unit per hour 
milion B.t.u 1S 1814.08 16.00/12 95 10 04'9 ig Sof i a 2 0961.95 s4 { 1 
43. Per cent of net units (heat) consumed by jacket 
i dra water s S 26; 9.2 q ; ; 7 Se) 8 46) 7 8 g Ge - 14 > 401 
44. Be ’ te 21.03/)20 93/21 7121 OLS 2 2 i 2 ry suf l ~ 
‘ | " l per 2. 2302237 87/197 .4;190.8 t i i j { 
} 
465. Ft-il f work done per | ir, million ft-lb y y. Ol 222 ] 2 4 wm) SS 14 1 { 
i7. W ’ ‘ we 14 i l l Ss 2.8 2 l Ss i 0.0 » 2 
48. Hydraulic efficier per cent 7 GS|OS 2 
19. Me ’ al efficrency, per cent " 00 47 ‘ 
» ¢ 1 and al effici 
’ S4 , 7 De) Ba Ss.) , ? , 4 ov 1 ) s 
\ licated | we horsepower 1377) 1304 8S ssH4 
2. A a ated ~=horsepower i14 ; 4, 1 4 s t ) S . 
i s ‘ } t 
1H . - ‘ 1 ‘ a) ) 
6 i S . { s ? & S 

4 . i } hy j 41.14/41 B44 2 8\4 f i $1 80/4 4 2 i 

7 i ie | ] r 24 Us i) } o~ ; . - s - 

8. Pes t ‘ ped int vlindgr i s ) ‘ 8.5 

; : 

» Ra I al. per 24 rs 21 8120 . Sui2 eZ 2 ‘ v7 2 2 > 12 J 
60. Rated ca al. per 24 hr 20 ) 2 2 2 2? 
61 i i capa level ped 10) Ml v0 w , 2 ~ 4 

I I 
62. su lOO Bet ‘ 
63 Heat r | 1000 B.t ( ) ! ( ‘ 2.8 
O11 t per nt 22 .¢ 2 2 ) s ) f 819.14 ~ 
65 1 al t i lers, 1 = rl 5 2 ¢ i 2 © x ,®& 
oF ) tl id Ra 
67 I " ul efficic ten linde t 
‘ Ra 81 .46)\72 f 1 . Ss ‘ 7 
68. P w hp.-hr., I S| 9.60) 9 
69. 8 1; % gs 4 RH/8 « 
D 
70. Ft ‘ t , TSS 2 } s S ’ 4 
71. It-lb. of work per 1000 Ib. steam, million ft-lb 211.5/211.0/ 206 MR $189 ‘ ) ITS 8 " . ‘ 
72. Duty Bt t. per test rve 
. 1 173.8 186 0171 re 
73. Dut ! ] r B.t rrect per Rank 
le, million ft-lb 172.0 184.8 170.4)171.0 
74. Guaranteed duty per million B.t.u., million ft-lb 170.0 170 0170.0 


ire, Which is the exhaust pressure for that cylinder. Theaverage and 15 tests and the distribution of work between the cylinders 
‘ iality of the steam leaving the high-pressure cylinder and jacket are given in Table 3, with sufficient detail to illustrate the methods 
ith correction for estimated radiation is therefore known, but used in arriving at the different results. The results of the analysis 
cause of the arrangement of steam flow in which the condensed of these two tests are also plotted in the form of a Mollier diagram 
‘ team from the high-pressure jacket is discharged direct to the in the complete paper 
cond receiver without being measured, the quality of the steam The remarkable flatness of the efficiency curve of the 
the first receiver is not readily estimated. The high-pressure and _ triple-expansion type of pumping engine under a great variation of 
termediate-pressure cylinders’ economy is estimated from the sum _ conditions is shown by the curves in Fig. 5, in which the percentage 
their indicated horsepowers, the total steam used, the initial of duty is plotted against variable speed and variable head. The 
eam pressure and superheat and the second-receiver pressure. loss in economy is only 5 per cent at half load and 6 per cent at half 
all the steam is brought together again in the second receiver, speed, with flat characteristics on the overload side also. 
e quality at this point, with allowance for radiation, is deter- In view of the high efficiencies attained by this type of unit under 
ned with accuracy. 


vertical 





all the operating conditions of steam pressure, superheat, vacuum, 
lhe receiver volumes are very large and they become effective speed and load, it is felt that some particulars regarding the gen- 
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eral features of cylinder construction and arrangement, the type of 


valve gear, and the system of steam flow through the engine will 
be found of interest. 

The steam cylinders are jacketed, a jacket for each being supplied 
with steam at the initial pressure for that cylinder. 

The high-pressure cylinder has Corliss admission and exhaust 
valves. The intermediate-pressure cylinder has Corliss admission 
valves and single-beat poppet exhaust valves. The low-pressure 


cylinder has single-beat poppet admission and exhaust valves. The 


valves for all cylinders are located in the cylinder heads with the 
poppet valves flush with eylinder-head surface when closed. The 
types of steam and exhaust valves used, Corliss and single-beat 
poppet, insure tightness when good workmanship and a detailed 
design that minimizes distortion under temperature changes are 
employed. The location of all steam valves in the cylinder heads 
reduces the cylinder clearance to a minimum, as may be judged 
from an inspection of Table 4 

The slow speed and great dimensions of the steam cylinders and 
receivers result in the exposure of a large cylinder and receiver 
surface per 1000 Ib. of steam used, but as a result of the thorough 
covering with a high-grade non-conducting material and the en- 
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Fic. 3) VartasBLe Vacuum Tests at Diviston AVENUE STATION, 
CLEVELAND, OHIO 


closing sheet-metal lagging, the loss of radiation is very small. An 
estimate of this loss, using generally accepted coefficients of heat 
transmission, indicates that not more than 1 per cent of the total 
steam is condensed by radiation 

The condensed steam from the high-pressure cylinder jacket is 
discharged through a trap to the second receiver space. The con- 
densate drain from all the first receiver spaces and from the inter- 
mediate-pressure cylinder jacket is likewise discharged through a 
trap to the second receiver. All of the condensed steam from the 
second-receiver low-pressure cylinder jacket, and the second-receiver 
feedwater heater, when it is in service, is discharged through a single 
trap to atmospheric pressure. The temperature of the water thus 
discharged to the atmosphere does not at any time exceed 200 
deg. fahr. 

The steam exhausted from the low-pressure cylinder is condensed 
in a water-works type surface condenser (the steam flowing through 
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the condenser tubes in two passes) located in the main suction pipe 
directly adjacent to the pump chambers. 

The condensate is removed from the condenser by a. single- 
acting bucket-type wet air-pump driven direct from the low-pressure 
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ON SEVEN DIFFERENT ENGINES 
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Fic. 5 Tripte-Expansion-ENGINE PERFORMANCE: VARIATION 
IXCONOMY WITH SPEED AND Loapb 


Po 


plunger head and discharges into a tank from which it is pumped 
through the exhaust-steam heater to the station feedwater heater 
by a single-acting condensate pump direct driven from a main- 
pump plunger-head. The exhaust-steam heater is located in a by- 
pass connection of the main exhaust pipe just ahead of the 
condenser. 
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TABLE 3 ECONOMY ANALYSIS OF NO. 4 UNIT, DIVISION AVENUE STATION pump No. 4 of the Cleveland tests, then the 
Cylinders 36 in., 68 in. and 108 in stroke 66 in duty would be in direct proportion to the mere ei 
—_ _ — ss 7 2 — . Rankine evele efhicienc Vv. an increase ol] } S per cent Th 
Test date (1919 Oct. 14 Oct. 15 resultant dutv would be 169.3 * 1.048 177.0, O1 cut 
Steam pressure, Ib. abs 221 ze eompal ible with that ol the Cle veland a % pulnp N | 
Superheat, deg. tah 0 iF) vrs : : 4 
uperhe 1 ahr ; Che overall thermal efficieney of the unit including exhaust 
Ist receiver pressure Ib ibs ik 2 ‘7 4 : : 

t ’ ? , +) 
2d receiver pressure, Ib. abs 13 25 71 heater is 21.8 per cent for the steam conditions © 
Exhaust pressure Ib ibs 0 SSS ) 855 test und 22S per cent tor the <team conditions t \ ( 

ENERGY AVAILABLE, RANKINE CycuE pump No tof the Cleveland tests 
To entire engine B.t.u per Ib 78 ad | 
lo gh-pre re ylinder, B.t.u per It 132 130 5 rARt , RAGI VLINDER CLEARA? or 
lo high- and termediate -pressut vlinders, B.t.u. per Il 224 1.5 .\VENUE UNIT No.4 
I w-pre ire j ir tea initiall ht per ll 169 ) 
I »w-pre re | | t retically, B.t.u. per li ] , ; : a 
INpicaTeD Horsrerowel! — , 
kintire wine 1417 tt) H ‘ tt 
Higt ‘ r y hinder SZ Ww) I d HS fit 
Hig ind int ermediate-pressure cylinders 24 10) . ns ; 
] w-l der i 10 
I's ENTAGI Power Per CyLInpeR | | Milles . id that some Vears ago he pli tts 
ress i I" ‘ ; 14 | ) : 1 
sh rag Aa anon perature-entropy diagram from an Allis-Chalmers engine 
Int naer per ent 24 08 os rt “hs ; 
Low-pressure nder, per cent 4.78 ) 32 In St. Louis during one of the official tests, which showed 
; . | — | 4 , nek he low-pre 
Steam Wrerarrkawn From Seconp Receiver ror Heart ip very ch irly the loss due to expansion in tl LOW-pl 
Pemp. rise f ndensate through heater, deg. fahr 3 sure eviinder that is, the fact that it could not be earried 
lat t eat at l receiver preseure B.t.u per Ib 77 out is far is the would } \% liked to carn it out 
(‘a i refrigeration of condensed steam im heater, deg. fahr 100 ‘ " 
re loned in the pape 
Heat given up in heater per Ib upplied, B.t.u ) : 
Cond te pumped through heater, Ib. per hr 10.359 \. G. Christie® said that he did not believe at tur ( 
Heat i rived \ mdensate ht "| per hr TOO Ooo ari ql centrifugal Dump could ipproach thr “é pel ent 
\W t ed ater fr receiver, Ibo per hr ) 4 R nkine-evele efficiene given in item 66 of Table 2 
W t ‘ eiver ‘ pre et 
ay : sabia si for the Allts-( lmers No. 4 pumping engine Recent 
i ater t per her l | oad 
W t i eive nd low-4 re nder jacket { rie tl rgest p brik plants nh the init! 
8 had see engine t} l not b 
Weight , denser, Ib. per hr ' f onl 
j i -P as f Cy ER iu Hy | ibted vhet ) turbine ; 
I st ed high-pre ire cylinder, Ib. per hr 12.63 q ) i : seal aperr rm 
' ' aT nS sic e renew ot part 
\ t bust ’ re « i ja ly ep ti question pu thre ! ! 
0 o8 82 | t-President | bus (; Vy \ Oy 
H ' aT a5 ( s r ‘ 
Pri ! CID! ing eng nd ex! st-stent ! 
It per! ‘ ! 
. a ta re Kill 14 i re l i 
. L tes le t tu reducing gear be om 
m Cy re ! nu d while ! | practice tl ! 
. ' hr . , én 3 { torr 
| . »* > ua ‘ ee | = i ‘ =f 
‘ were neverthel ) ‘ did t ouite 
| ‘ POV { 
. B d large, he uld hat the bes fic 
; I ' | yng water we cl be gotten out of recipros v 
' ‘ : : A . engine with thy proper arrangement tor using thy hie 
w-pre ler 628 H34 the receive \s to monev economy, that was differ: 
vergnt tea applied cylinder jacket, Ib. per hr a 23 Large pumping engines now cost from S to 8.5 cents pet 
Errecr or 8&1 » Receiver Heats lb. and turbines all the wav from 50 cents to S2 per Ib 
eat ed by hig 1 inte liate-pr ler While ordinary centrifugal pumps cost about the s 
: engines, those of an efficiency approaching 90 per cent 
al NM at 1 - . ' 
' .5 would probably Cost trom 25 to 1) cents per it 
I 
withdrawn for 2d receiver heater, Ib. per hr 1020 Referring to the paper, he regretted that the author 
be Ni ,o06 employed the Mollier diagram to show the performance 
7 the engine instead of the better and simpler temperat 
t iva t 5 | I. pe 14 
tat energy ava he On os , $7.800.000 16,280,000 entropy diag un 
ienergy available between tests resulting fr ‘ Frank L | irt inks isked What the aro] 
et f ‘ . ~ f 


of large-size water-works centrifugal pumps would be 
= - given period. He had had experience with centrif 
pumps in pumping refrigerating brines and salt water and knew 
1 “sf TOU , , . , *". ‘ ‘ that ~ Wor thi tiv , : ver hey S mont 
f DISCUSSION OF PAPER ON VERTICAL  ‘* in such work the efficiency held up less than six 


and that the average life of an impeller in salt water was k 


PRIPLE-EXPANSION PUMPING ENGINE thana vear At Buffalo tests showed that in less than IS months 


the drop was prohibitive, and in putting in new equipment the 





\ \s SUPPLEMENTARY data Leonard A. Day! submitted th 
~ ™ results of a more recent test on the Holly engine at Bissell’s 
nt Station than that referred toin Table 1. The duty in ft-lb. per 
1. Was 166.7, and this was raised to 169.3 by installing an ex- 
st heater. Assuming the ratio of the thermal efficiency of the 
to that of the ideal Rankine cycle not to vary for an increase Asst. Supt., Power Plants, Hackensack Water Co., Weehawken, N. J. 
the steam conditions from those in the test to those of A. C. Prof. M. E., Johns Hopkins Univ., Baltimore, Md 
: ‘Cons. Engr., New York 
Engr. in Charge Operating Section, Water Div., 34 E. Grand Ave., St. 6 Ch. Engr., Quincy Market Cold Storage & Warehouse Co., Boston, Mass. 
lis, Mo. 670 Oakwood Ave., Upper Montelair, N. J 


water-works company went back to the reciproecatin 
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equipment 
George H. Gibson,® re plying to Mr. Fairbanks said that two large 
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Conservation of Timber Supply 


Addresses Delivered at the A.S.M.E. Annual Meeting and Dealing with Reforestation for the Purpose 
of Community Perpetuation, and the Manufacture of Paper and By-Products 
from Southern Pine Refuse | 


Af VWO important phases of the problem of conserving the timber 
supply of the country were discussed at the Forest Products 
Waste Session of the A.S.M.E. Annual Meeting in December, 

Thomas D. Perry presiding. David L. Goodwillie, chairman of 

the U. 8. Chamber of Commerce Committee on Conservation and 

Reforestation, gave details of the reforestation plans that had been 

followed out at Bogalusa, La., whereby a continuous supply of 

stumpage is insured that will furnish the raw material needed to 
keep the industries of the town in active operation. 
Mr. Goodwillie was followed by Joseph H. Wallace, of the firm 


of Joseph H. Wallace & Co., Industrial Engineers, New York City, 
who spoke on the wasteful methods that had hitherto obtained 
in the resinous pine districts of the South—and the particularly 
harmful practice of tapping turpentine from the living tree thereby 
probably causing its death —and told of a combination of processes 
involving distillation, extraction and paper making that had been 
developed and put into successful operation, whereby every part 
of the stump and logging refuse can be utilized in 
manner. 
follow. 


an efficient 
The texts of these two interesting addresses immediately 


Reforestation to Conserve Industrial Investments 


By DAVID L 


] EFORESTATION for the purpose of perpetuating our 
timber supply for future generations, for enhancing the 
beauty of our landscapes, for insuring a continuous supply 


of lumber for commercial uses and for preventing the denuding 
of lands and the consequent deterioration of their reproductive 
qualities, are well-known appeals of substantial merit. 
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The perpetuation of the timber supply for the purpose of conserv- 
ing industrial and municipal investments is a new and forceful 
argument that is well exemplified by the far-seeing plans of the 
Goodyear interests at Bogalusa, Louisiana. Some sixteen years 
ago a man of vision, W. H. Sullivan, pitched a camp in the woods 
and as his vision crystallized into accomplishment, there grew the 
sawmill of the Great Southern Lumber Co., and the New Orleans, 
Great Northern Railroad connecting this sawmill with the market. 
A little later the Bogalusa Paper Company came into being, con- 
verting much of the sawmill and stump-land waste into Kraft 
paper and pulp board. 

In addition to the foregoing is a hardwood sawmill, a veneer 


1 Chairman, U. 


8S. Chamber of Commerce Committee on Conservation 
and Reforestation. 


GOODWILLIE,' CHICAGO, ILL 


mill, many miles of logging road and other associated and affiliated 
industries. 

The visions of the founder of Bogalusa were clear enough to 
foresee the time when all of the above mentioned industrial develop- 
ments, together with the homes and cottages, paved streets, parks, 
hotels, clubs, schools and churches, would disintegrate into a pine 
barren if proper provisions were not made for a continuing supply 
of stumpage that would furnish raw material to keep the wheels 
of Bogalusa’s industries turning. 

It has been one of the undisputed principles of American exis- 
tence that until visions are entrenched behind economic facts they 
seldom materialize into actual accomplishments. <A _ realization 
of this caused the Goodyear interests under the leadership of W. H. 
Sullivan, manager of the Great Southern Lumber Co., to begin 
early to solve, first, the problem of protecting the native seedling 
on cut-over lands from fire and hogs, and second, the best method 
of planting new varieties of trees. This was followed by experi- 
ments in transplanting both the nature-sown and hand-sown prod- 
uct, to determine how to produce merchantible lumber quickly 
The result is seen in the twelve- and fourteen-year stands of pine 
shown in the accompanying illustrations where the young trees 
are approaching a point of usefulness for paper making and giving 
promise of merchantible sawmill timber in thirty to fifty years 
according to variety. 

“The growth of the most rapidly growing seedling tree,” says 
Mr. Courtenay DeKolb in a recent article, “averages about half 
an inch in diameter per year, producing a four-inch tree in eight 
vears, a fifteen-inch tree in thirty years, and a twenty-inch tree in 
forty years. During the period from germination to the eighth 
It will take 
30 years for most of the lumber companies on our line to cut out 
the present virgin tree crop, and by that time our ifteen-inch 
second-growth trees will be ready for the saw, thus insuring an 
uninterrupted continuation of our great wood industries.” 

The method of encouraging nature in her seed seattering is 
interesting. ‘Preceding the axe and saw,” continues Mr. DeKolb, 
“goes the forestry man, and he selects and rings in white paint, 
at least three good seed trees to the acre. These marked trees are 
spared and preserved as the progenitors of our future forests. The 
undersize trees left by the sawmill make good pulp wood to start 
with. Under their genial sun, ample rain and almost uninterrupted 
growing season, the new growth comes along, and in eight years 
the land is ready to be culled for wood for pulp, leaving the ex- 
tremely promising trees for lumber. Thus judicious thinning of 
the trees for pulp wood goes on until 75 or 80 excellent lumber 
trees are left on the acre.” 

Another incentive to tree culture, according to Walter S. Ayres, 
is being held out by a wise statute enacted in Louisiana which en- 
ables any one owning land suitable for reforestation and assessed 
at a valuation not in excess of $10 per acre to enter into a contract 


vear the lands may be profitably oceupied in grazing. 
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with the state for periods ranging from 15 to 40 years, as desired, 
whereby the landholder obligates himself to reforest under the 
general advice and direction of the Forestry Division of the State 
Department of Conservation, and the assessment valuation of such 
land then remains fixed during the period of the contract. 
“Many years ago,” says Mr. Ayres, “Louisiana enacted a 
that should serve as a model for every Southern state. It 


law 
per- 
mitted a reforestation contract that automatically fixed the valu- 
ation of such landat $1 per acre for the period of the contract up to 40 
years. This law was in advance of the times and comparatively few 
took advantage of it. Among those who were wise enough to do 
so was Henry KE. Hardtner of Urania. As the liberality of this 
statute was not appreciated, it was modified so that now the 
average fixed valuation under such 
per acre. This is rather high. 
better, accompanied by 


a reforestation contract is $5 
A return to the $1 basis would be 
a soil survey when application for ex- 
emption is made, so that it should apply to lands more valuable 
for tree culture than for general farming.” 

The demonstration has gone far beyond the experimental stage, 
and has proved adequately that the obliteration of sawmill towns 
at the expiration of the cutting of virgin timber is an industrial 
waste that has no justification in the economics of modern life 
and the conservation of natural resources. 

A wealth of useful information on the kinds and varieties of prune 
trees best suited to protection, planting and transplanting is now 
available and the harder and rugged varieties are known and used 
rhe present worth of the millions invested in the industrial develop- 
ment of Bogalusa have increased over 50 per cent by the practic 
demonstration of these plans for perpetuating its raw-material 
supply. 

We Americans 


are conspicuous for our wonderful visions, but 


Paper 


By JOSEPH H. WALLA‘ 


and naval 


stores operator have been for year 

| the with reckless 
Only about one-third of the tree ever reaches thi 
lath, o1 


6 ne lumberman 


destroying the resinous pines. of South 


extravagance 
form of lumber, 


rket in the shingles, while a 


few year 
the wasteful American methods of tapping turpentine from thi 
ving tree are sufficient to cause its deat) 

For three-quarters of a century engineers, chemists, and bus 


Ss men have ende 
wealth Thi 


avored to devise means to unlock this storehouse 


ettort of inventive geniu 


has been directed along 


three distinct line The first to be undertaken was the destructive 
distillation of the stump and trash wood. This produced tar 
itech, and charcoal having sufficient value to offset a portion ol 
cost. of clearing the land. These processes have recently de 
loped and have become moderately profitable, particularly ol 
ccount of the value of flotation oils for use in the mining 


ndustry. 

The second scheme for reclaiming this wealth was the cutting of 

e wood into fine chips, then steaming them in a closed vessel 
inder sufficient pressure to distill off the turpentine 

od then being dried and used for fuel. This became profitable 
hen it was found that after steaming, the wood could be used as 

source of supply of rosin by extraction with a solvent. This 
odified plan, known as the “steam and solvent process,” is now 
perated successfully in many locations. 

The third proposal was an undertaking to utilize the fiber of 

e wood for making pulp and paper. This could be done only 
ith difficulty by the acid pulp methods common to the industry, 
ecause of the extremely resinous nature of the wood. 

These three methods, each commercially successful, do not re- 
cover a large percentage of the potential wealth of the stump and 
gging waste. Both the destructive distillation and the steam 
ind solvent methods result in the destruction of the fiber, on which 
the pulp and paper manufacture depends, whereas, the value of 
the fiber is as great as that of all the other products. 

The above methods for utilization of this material have been 


the steamed 


' Joseph H. Wallace & Co., Industrial Engineers. 
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we seldom reduce these visions to as useful or 
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and By-Products from Southern Pine Refuse 
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mboimed i \ ! ! lon ) ss | Vill 
itilize ever t d loggn ise 1 effi t 
mannet 

\ pre ( vil r) field 
plants whi will produces " nti pine ! ligneou 

id d tar vell rodu pulp chy 1 unifor 

ture and res ail 

Pulp and paper plant ( ed whi ! 
lab ondit re st favoral ind where cond { 

0 outi vy of capital investmer 

\t the field plants the chips wil! be sorted into 

Material suitable for pulp making 

Material physically unsuitable for pulp making, either be- 
cause of partial decay or containing too much knot o1 
imperfect material, and including bark, sawdust, et« 

The material unsuitable for pulp manufacture (termed ‘trash 
will be used as raw material for destructive distillation, producing 
in addition to the usual acid, flotation oils, etce., a fuel supply 
sufficient for all of the requirem nts of the field plant. 

No more complicated apparatus is required than is found in th 
average sawmill, and no labor more skilled. The method involves 
only the performance of work. Turpentine, pine oil, and rosin of 


} 


high grade are extracted from the pulp chip before it is delivered 
to the pulp mill, and incidentally the character of the main product, 
the chip, is so modified as to make it a new article—a Standardized 
Chip. A chip that is uniform in rosin content, acid content, and 
moisture content is now available for the first time in the history 
of chemical pulp manufacture. The use of astandardized material 
for pulp making will result in increased yield, and a superior quality 
and uniformity of pulp. 
The average yield per acre of cut-over Southern pine lands in 
East Texas as determined by numerous surveys, is 
7'/2 cords pulp wood 
1'/, cords trash wood. 
As a result of the combined operations now proposed, and by 
methods hereinafter described, each acre of stump and woodlands 
cleared has a potential wealth shown in Table 1. 
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Table 1 is based on actual quantities shown to be commercially 
available from material cleared from a typical acre of cut-over 
pine land, and on the average value of the produets during the 
first half of 1921. 

In taking a bird’s-eve view of this prospective empire of industrial 
development, the thought naturally occurs that there are eleven 
competitive areas, each with an outlet through a deep-water port 














ria. 1 LABORATORY EXTRACTION AND REFINING PLANT 


viz., Wilmington, N. C., Charleston, S. C., Savannah and Bruns- 
wick, Ga., Jacksonville and Pensacola, Fla., Mobile, Ala., Gulf- 
port, Miss., New Orleans and Lake Charles, La., 
Sabine or Galveston, Texas. 


and Beaumont, 


The project under consideration contemplates a preliminary 
treatment of material at or near the point of its origin for the ex- 
traction of by-products of a non-cellulose character, and it is 
believed that the cost of preparing the material! for paper making, 
including the extraction of resinous material, would be commer- 
cially justified without regard to the utilization of trash wood or 
the land values necessarily increased by the removal of the wasted 
material therefrom. 


TABLE 1 VALUE OF PRODUCTS ON AN AVERAGE ACRE OF CUT-OVER 


PINE LANDS IN THE SOUTHERN STATES 
ind Paper Plant 


Kraft, 3.125 tons at 120 $375.00 
7% cords, 4.158 tons of paper per cord 
I 1.lion Plant 
Turpentine, 49.2 gal. at $9.60 $29 52 
6} cords, 8.2 gal. per cord 
Pine Oil, 40.8 gal. at $1.48 60.38 
cords, 6.8 gal. per cord 
Rosin, 9.9 bbl. at $5.83 57.72 
6 cords, 1.65 bbl. per cord 
147.62 
Distillation Plant 
Turpentine, 18.0 gal. at $0.57 $10.26 
(3 cords, 6.0 gal. per cord 
Pine Oil, 12.9 gal. at $1.30 16.77 
(3 cords, 4.3 gal. pet cord 
Tar Oils, 6.19 gal. at $0.275 1.70 
(3 cords, 2.73 gal. per cord 
Pitch, 1755 lb. at $0.0395 69 32 
(3 cords, 585 lb. per cord 
9S OO 
Total per acre $620.67 


Fuel and Solvent' 


' Values not incuded 


The locations for wood-preparing and extraction plants must 
have— 
1 Suitable water supply 
2 Transportation 
3 Convenience t territory to be cleared and to existing saw- 
mills. 

By locating field plants at sawmill locations, the operations will 
be assured of large amounts of pulp material from slabs, edgings, 
etc., while the scheme for land development is under way. 

Because of great variation in the oleoresin content there is much 
of the pine waste which cannot be profitably exploited either by 


destructive distillation or by extraction, but which can be econom- 
ically converted into pulp. On the other hand, a considerable 
portion of the stumps and other pine waste, while rich in resin, is 
so damaged by fire and rot as to be unfit for use either in the pulp 
mill or extract plant. Fibers that are seorched or decayed are too 
weak to make good pulp, and the charcoal adhering to burnt wood 
darkens the color of the rosin obtained by extraction, making this 
product less valuable. There exist three classes of wood corres- 
ponding to the three methods of utilization: 

1 Charred and rotten wood fit only for destructive distillation 

2 Lean wood good for pulp but not profitable for extraction 

3 Fat lightwood, rich in oleoresins, a good raw material for 

the steam and solvent process. 

By a suitable coérdination of the extraction with the pulping 
operation in which the latter assists in the recovery of solvent, it 
becomes possible to overcome the difficulty in extracting pulp-size 
chips, and to obtain both oleoresins and paper pulp from the fat 


lightwood. This combination answers the requirements set forth 
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Fic. 2 DiaGramM SHOWING MANUFACTURE OF PINE Propucts From Wastt 
oF CuT Over LANDS 


above. additional 


revenue derived from the oleoresin products is pure ‘“velvet.”’ 


Pulp manufacture Is the main object, and ant 


One great advantage in choosing pulp and paper as the main 
product lies in the fact that this material can be sold on a generally 
stable market, while the naval stores market is not riously specula- 
tive. So little capital is required to engage in turpentine operations 
that any rise in prices is quickly followed by an influx of small- 
scale operators, resulting in overproduction to the detriment of 
the trade. 

In the experimental research work on the vellow-pine refuse, a 
miniature extraction and refining plant was first constructed from 
standard pieces of laboratory glassware, substantially as shown 
in Fig. 1. 

After several modifications resulting from actual operation of 
this miniature plant, the process was sufficiently perfected to war- 
rant tests on a larger scale. Accordingly a semi-commercial mill 
was built alongside the laboratory. 

As a result of a series of tests in this miniature mill, the processes 
and methods mentioned have been thoroughly demonstrated. 




















Stresses and Deformation in Flat Circular 


Cylinder Heads 


By GILBERT DUDLEY FISH,' NEW YORK, N. 4 


An analysis covering homogeneous elastic disks, where form and loading While it is not within the scope of this paper to m ike recor 
are symmetrical with respect to all diameters, where the loading is a com mendations in regard to practice, it is thought proper to discourag 
bination of fluid pressures and of forces acting normally on concentric the use of the ultimate strength of a material (whether in respect 
circles, where the thickness is uniform, and where all strains are within to tension, compression or shear) as a criterion for the maxi 
limits of true elasticity Formulas applicable to all cases considered in permissible stress in practice either the elastic limit or 
the paper are developed, and equations are given for the constants of integra fatigue limit is preferable as a criterion, especially in case of per 
tion involved in the mathematical analysis Two typical cases of the appli alloy steel or other material for which there exists no standat 
cation of the principles involved have been analyzed and the results presented = practice in regard to working stress 
diagrammatically To facilitate the computation of critical stresses and \ttention is invited to the relatively large effect ¢ det 
deflections in cases commonly occurring, simplified formulas are presented shearing) strain on the deformation of a thick head. Wher 
which may be solved by the use of charts from which certain terms are the case ol boiler head, the defl iue to detru tr 
derived minute in comparison with tl e due to flexure, the 

exceed those due to flexure in the eof linder he or 
HIS paper is a mathematical analvsis of stress and strair to withstand several tons to the square ip especially 
and contains no discussion of the merits of the physical laws t hole through the head 
on Which it is based. It adopts the conception of internal Referens made to the mathe treatment fl 
sa dependent function of strain, quite distinct from interna plates, by Prof. Ff. Grash ( ) ed 

ree Which follows the laws of equilibrium: it considers that internal — zitat und Festigkeit. There is belix to be no flaw in hi lvsi 
tress - distinguished from internal force, is the criterion for re i the present study, origi le without reference to | 

tanee vor] 1 fr 1 somewhat different ethod of appre give 

Phe field in which this analysis is intended to be useful is thi result lentical with his, i ! tha ! ground is coveres 
design of large evlinder heads to withstand high pressures Boiler bot] However, modern indu pparatu 

tice, dl g with light plates and moderate pressures, p1 different in degre y , 
formulas or other guides which may be used properly in cases templated by Professor Grashot rmu 
high as one ton to the square inch, or of head y deal of mathen ( ! 1 se 
thicknes Phe futility of applving empirie forn ler head or ( 
thes “imations of unknown latitude, in the design of shear defleetion, whicl ‘ pI 
r head which is to cost thousands of dollars, and the failure w hundr pou c} \ 

Which might cause immense damage, becomes apparent wher ( high pr ir l d t 

discovered that in many familiar cases the values of critical with distribution of load iv ppre 

! wa | rious commonly emploved methods or formulas, compressive stresses and « rl ld be 

. ( lf or as high as doul } les ol d | | cial cases for whi ' ( hof pul 
rou l | y l Lf lor 

\ feature of this analysis which is thought to be of special in titutio f numerical d 

nee ! t of a evlinder | central hol never even approximately realized t type ¢ ppar 
Sucl le, even if small, has a tremendous effect on the eritical considered. It will be found 
*e vsis is concerned with ground alread ered 

While the study of the elastie deformation of a head is neeessarn referred t ff part or all of the ret nder dup u 

elim the determination of stresses, it is not for this reasor previously published, the author « plead ig 

ne that the analysis of deformation is important: the effe: 

ess of a gasket, depending as it does on residual gasket k PRELIMINARY | 
irectly re ted to the deflections of the head at thi gasket « : . 
" ind ilteT ppheation of the working pressure Ho ais sal ind Poissor 8 principre of CONStANt | ye pevweet 

It is thought proper to answer in advance n object n whic tet und longitudinal str: ~~ - te 8 Dases tor Wh 

be raised against the formulas resulting from this analvsis It is further presupposed that the a _ Al _— re r west 
| e it be attempted to check some of the stress formulas, by GC SOC SRC OX all points and in all directions; also that reel 
ng them to calculate the maximum intensity of te nsile or com- anand parti les), which _ the absence of st1 en ee _ 
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d under a certain loading, a highly erroneous result is to be _ (Ue to fexure within the limits of elasticity, but do beeome curved 
nate yee eat ra and oblique to the neutral surface due to detrusion alon 
xpected rhis analysis is confined to the conditions existing in od — 
body which is not strained beyond the limit of true elasticity at To de mane the general case to won m Chis Aneiyels Is applica 
ny point. The physical laws connecting strains and forees are th initial presumptions are “ ee oe follows 
even approximately true outside the limits of elasticity, and a The head is of uniform thickness throughout . 
he internal stresses, unlike those in a simple beam, are dependent 6 The head ts simply and uniformly supported around a circk 


Nn deformation. Therefore this analysis does not vield formulas 1 he familiar case of fastening by Means 01 bolts, close ly and uni- 
hereby the ultimate resistance of a disk may be predicted. It f0T™ly spaced around a bolt circle, there being clearance betweet 
‘important that the strains in any cylinder head should not exceed head and flange, is nearly & pertect realization of this assumption, 
the limits of elasticity, and it is consequently not essential to know except in respect to the unimportant direct stresses near the bolt 
vhat loading would cause it to crack or burst. In design, there “It¢le; the shearing stresses at the bolt-circle section, which may b 
must be established limiting intensities for stresses of tension. critical, are closely approximated by the formulas if the bolt-hok 


. ° ° ° ° ° . ares } , ‘Te r » "OSS ATeEs »SeCTIO T » esion ol 
compression and shear. all well within the respective limits of elas- are o “ - cw from the gro area ol - et tion. - . ig a 
a2 8 ° . ¢ ¥ T 1 av s » Ss Suggest { ) ot ft » rd t r 
city for the material at whatever temperatures may be expected. a cylinder head may ometim uggs ixation of the head at th 
support, as in the case of a head bolted tightly against a flang 


Consulting Engineer, 101 Park Ave., formerly Major of Engineers, however, in high-pressure work such fixation cannot actually exist, 
“we 

: , for no bolts are so inextensible as to prevent the slight angulat 

Abstract of paper presented at the Annual Meeting New y ork, December ‘n ° } . | | may fat | | | . 1] : , ; . 

to 9, 1921, of THe American Socrery OF Mecuantcat Enareers. All Strain which destroys fixedness, although a small degree of restrain 


pers are subject to revision. may be imposed. Therefore fixed heads are ruled out of considera- 
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tion as non-existent in fact, although it is not difficult to analyze 
the stresses and strains which would exist in such heads. Partially 
fixed heads are also excluded, for one reason because it is not possible 
to estimate the degree of fixedness in any given case, and for the 
other reason because such manner of support is considered bad 
practice, there being no known means for combining it with a gasket 
or other device so as to make a joint tight against high pressure. 

c The head may be solid (i.e., have no perforations other than 
bolt holes); but, if not solid, it has only a single central hole of 
uniform circular bore, concentric with the bolt circle. If there be 
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(Any portion of head outside support circle not considered.) 


such a hole, no matter how it may be plugged, stuffed or capped, 
the head is considered unrestrained aroung the hole, for the same 
reasons for which it is considered simply supported around the 
margin, on the ground that no pipe, rod, cap or other device can 
have more than a slight restraining effect. Any slight degree of 
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Fie. 2 DraGram or TypicaLt Loap 


Uniformly distributed over annular zone of radii a and ¢ 


fixedness which may actually exist reduces slightly the direct 
stresses, and reduces still more slightly the deflections. See Fig. 1. 

d The loading is normal to the head, and may be so divided 
that each part is uniformly distributed over an annular zone. See 
Fig. 2. The three zones into which the head is divided by any 
such part of the loading will be called inner zone, loaded zone and 
outer zone. It is evident that this covers all cases of static fluid 
pressure in which the system is symmetrical with respect to all 
diameters. It covers also the case of a gasket load, for this may 
properly be regarded as uniformly distributed over a very narrow 
zone; in such a case, the width of the loaded zone is put equal to 
zero for the sake of convenience, although an absolute line contact 
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is physically impossible. The same procedure as for a gasket 
load is applied, whenever there is a central hole, to a load concen- 
trated around the edge of the hole, such as the force applied by an 
insert or plug. In any case where a load is treated as if concen- 
trated on a circle, the loaded zone is considered not to exist. For 
the typical load, which is uniformly distributed over an annular 
zone, the total shearing force on any normal cylindrical section 
concentric with the zones (hereafter called circumferential section), 
having radius x, may be represented by S 2, where 
n are constants pertaining to the zone cut by the section. 

For the sake of convenience, the head will be regarded as hori- 
zontal. Although the loading may act partly upward and partly 
downward, the analysis contemplates only one part 


hie- na mi and 


time, 
the joint effect of several loads being the aggregate of the several 
effects independently determined; it is therefore significant to dis- 
tinguish between the opposite faces of the head as tension face and 
compress ion face : 


at a 


these terms having the same meaning as when 
applied to a simple beam. 

Broadly considered, all loading is applied normal external 
pressure, and causes an internal compressive force normal to the 
faces, throughout the loaded zone; the intensity of this force is 
equal to the intensity of applied pressure at the compression face, 


ius 


and decreases uniformly to zero at the tension face. If a load 
W be distributed over an annular zone of area #(c?—«*), the in- 
tensity of normal compressive force at the compression face is 
, WW 
Yn _ 
ciCcC* < @ 


the negative sign indicating compression. There are exceptions to 
this rule of surface application (for example, the dead weight of 
the head), but they are unimportant because any errors due to dis- 
regarding them are very minute in any actual case; if it be desired 
ilting 
pped 


to take into account these exceptions, those terms in the rest 
formulae which depend on the value of gq, may simply be dri 


NOTATION 


The following notation is used throughout the paper 


R=radius of support circle. Positive. Unit = Distance: 
c=outer radius of loaded zone. Positive. Unit = Distanes 
a=inner radius of loaded zone. Positive. Unit = Distance 
r=radius of central hole, if any. Positive. Unit = Distanc: 
t=thickness of head. Positive. Unit = Distance 
x=variable distance from center. Positive. Unit = Distance 
y= variable deflection of neutral surface due to 

flexure alone. Positive. Unit = Distance 
Y = variable deflection of neutral surface due 

to detrusion alone. Positive. Unit = Distance 
z=variable vertical ordinate of a point in the 

head, measured from neutral surface. 

Positive if measured in some direction as 

load, negative if opposite. Unit = Distance 
W=total load on loaded zone. Positive. Unit = Force 
; . — , : int a Force 
E=modulus of elasticity (Young’s). Positive. Unit - — 


A= Poisson’s Ratio. Positive. 

S=variable total vertical shearing force on a 
circumferential Positive. 

s = variable intensity of vertical or horizontal 
shearing force in a vertical radial plane, Unit 
at any point in the head. Positive. 

Sm= Value of s at any point in neutral surface. 

The symbols for the intensities of internal stress and of internal 
force, other than shear, are given in the following table: 


Pure Number 


section. Unit = Force 
Force 


Dist. squared 


TENSION Face COMPRESSION FAckr 


: Radial Tangent Normal Radial Tangent Norma! 
Direct Stress... Py py Pn br pr" p' 
Direct Force. . dy at an Q'y a’; Wn 


The quantities represented in this table are positive if tensile, 
negative if compressive. Their common unit is Force+ Distance 


squared. Direct stress intensity is defined as the rate of direct 
strain multiplied by E. 

Although the deflections, which occur in the same direction as 
the load causing them, are considered positive, heed must be given 
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to the fact that separate loads, acting in opposite directions, cause 


opposite deflections. Both y and Y are considered zero at th 
support circle. 

The neutral surface is everywhere midway between the two 
faces, but its distance from either face is slightly affected by diminu- 
tion of the thickness ¢ due to surface application of loading 
ever, this effect is 
analysis to be 


How- 
o exceedingly small, that it will be considered 
quite negligible. Therefore the deflection 
f either face, for any value of zx, will be regarded as identical with 
the deflection of the neutral surface for that value of z. The fact 
that detrusive strains cause curvature of the normal elements does 
No proofs are given for the state- 
ments contained in this paragraph, for they are based on general 


1 } 
theory and 


in thi 


not invalidate this proposition. 


1 


ire not peculiar to the problem in hand. 


EQUATIONS FOR FLEXURE AND Direcr Srress 


|| through [15] provide means for determining flexure 
trains, direct internal forces and direct stresses at all points. For- 
mulas for the constants of the integration are required and thes 
ire given for various physical conditions in Equations [16] through 


Kquations 


15). The derivation of these equations is given in the complet 
paper which may be procured from The American Society of 
Mechanical Engineers. 

The shear deflections 
through [49]. 


may be obtained from Equations [46 
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Inasmuch as the distance between the neutral surface and either 
face remains constant for all values of x and for all conditions of 
loading (except for the exceedingly small reduction in this distance 
due to surface application of load, which has nothing to do with 
detrusion), the values of Y given by these equations apply to the 
shear deflections of both faces as well as of the neutral surface. 

With respect to shear, it is not necessary to distinguish between 
a solid head and one having a central hole. 

To handle the case of a load concentrated on a circle of radius c, 
let a approach c as a limit in Equation [46]: 
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Load concentrated on a circk of radius c: 
3(1 + AW R . 
Use Eq. [48] 


Inner zone y 


Outer zone 


The treatment of shearing stresses and deflections is thus ecom- 
pleted. The formulas are so simple, that it is not thought neces- 
sary to discuss their application to special cases. 

Evidently the total or resultant deflection of the head at any 
point, is equal to the sum of the resultant flexure deflection y and 
the resultant shearing deflection Y at that point. 


ILLUSTRATION 


Two fairly typical cases have been analyzed for the purpose of 
illustrating the application of this article, and the results are shown 
diagrammatically in Figs. 3 and 4. The two cases are alike, except 
that the first is that of a solid head, whereas the second is that of 
head having a central hole. 

Kach head is of steel 13 in. thick, and is simply supported on a 
circle 54 in. in diameter. The gasket is of appreciable width, but 





for convenience is considered to form a line contact along a cir- 
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cumference 42 in. in diameter. The total gasket load is 491,300 
lb. Gas pressure is applied over the entire area of a circle 40 in. 
in diameter, this being the inside diameter of the gasket; the in- 
tensity of this pressure. is 2000 Ib. per sq. in. In the case of the 
head with the hole, the gas load acting on the stopper of the hole 
is transmitted to the head as a shear at the edge of the hole, which 
is 6 in. in diameter. The steel has a modulus of elasticity of 
30,000,000 Ib. per sq. in., and Poisson’s ratio is taken as ! 

The analysis of the solid head is made in two parts, one for the 
gas load of 2,513,300 lb., and the other for the gasket load of 
191,300 lb. For the head with the hole there are three distinct loads: 
the main gas load, which is 2,456,700 Ib. distributed over the annu- 
lar space between hole and gasket; the gas load concentrated at 
the edge of the hole, amounting to the difference between 2,513,300 
and 2,456,700 or 56,600 Ib.; the gasket load of 491,300 Ib. 

We therefore take the following as the values for the given 
constants, Which apply to all loads in both eases, i.e., solid head 
and head with a hole. 
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Von. 44, No. 3 
R=27 in. FE = 30,000,000 Ib. per sq. in 
t=13 in. =! 
The following are the values of the other given constants, which 


are different for different parts of the analyses: 
Soup Heap Heap with Hoe 

Gas load—2 zones, 
loaded and outer 


Main gas load—2 zones 
loaded and outer 


W = 2,513,300 lb. W = 2,456,700 Ib 

c= 20 in. e=20 in 

axr=Q a=r=5 mM 

Gas load on stopper 
outer zone only 
Wo = 56,600 Ib 
cz=aQ=2zr=2z3 in 
Gasket load-——2 zones, CGiasket load—2 zones, 


inner and outer 
W = 491,300 Ib. iW 
( a 
} 0 
The deflections. 


inner and outer 
$91,300 Ib 
21m. c=a=21 in 

om 


forces and stresses are determined separ 
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for the several loads in each case, and the results are added to find 
the resultant effects. These results are plotted in Figs. 3 and 4 
The break in the flexure deflection curve in each case is due to the 
assumed line application of gasket load, as explained in the analysis, 
and is numerically equal to 0.000067 in. 


CHARTS 


Figs. 5 to 12 facilitate the computation of critical stresses and 
deflections in cases commonly occurring, subject to the assumption 
of '/3 as the value of Poisson’s ratio X.! 

Kight auxiliary quantities are introduced, viz. Ky, Ke, Ly, Le, 
L";, L's, My, Mz. Each of these except M2, is a function of r/R and 
c/R, r/R being zero in the ease of a solid head; Ms is a function of 
c/R alone. Each of the eight charts yields the value of one 
of these auxiliaries in any given case. 

1 For steel, '/; is a convenient approximate value commonly employed?® 
scarcity of experimental information in regard to lateral strainsmakes it use- 
less to seek refinement in regard to the value of x. 
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derived in the earlier part of this article, with A put 
Hea sirn ¢ Hows ‘ s equal to It is to be noted that these a ixiliaries do 
not serve to give stresses and deflections at all points, a 
) id W dis Du id do the formulas of the analysis; they give onlv particular 
. we Bee =e te stresses and deflections of major importance 
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concentrated along a circumference or ! idi Is 


se there is actually no sucl 


gasket load 
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Sila alles oft Galt Gun * ; Www Ww-eM c, and sustaining also a static fluid pressure acting on the 
ws Et Et entire area enclosed by the gasket circle, to find the 
ee Ye ae ere Oe — a R? U = maximum intensities of tensile and compressive stress, the 
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eflection at radius ¢ due to shear ¥ Ei Ek and the deflections at the gasket circle due to flecure and 
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DISCUSSION OF PAPER ON DEFORMATION 
OF CYLINDER HEADS 


(THE attendance at the General Session at which G. D. Fish pre- 

sented his paper on stresses and deformation in flat circular cylin- 
der heads was limited to a few particularly interested in this subject. 
The discussion took the form of a round-table talk in which the 
author answered the questions of this interested audience and ex- 
plained further details of the problem presented in his paper. A 
résumé of the important points touched upon and bearing most 
directly upon the subject of the paper is given below. 

W. H. Runkel! in opening the discussion asked what factor of 
safety was used in the flat cylinder heads designed for the nitrate 
plant. The author replied that a maximum intensity of direct 
stress of 10,000 lb. per sq. in. was allowed. The material was forged 
steel, and was expected to be a special alloy. Tests were being 
made at the Bureau of Standards, at the time the author severed his 
connection with the Bureau, to determine its strength, at high 
temperature, and the effect of a hole in it. Many specimens com- 
posed of carbon steel, nickel-carbon steel, chrome-vanadium steel, 
ind molybdenum steel were being pulled at high temperatures. 
The ultimate strength of all the alloys was increased by elevating 
the temperature to 300 or 400 deg. fahr., but there was a tendency 
to decline beyond these values, which finally dropped off decidedly 
at more elevated temperatures. 

Conrad C. Jacobson? asked if there was not a limit to the efficient 
thickness of the head, where a very high pressure was developed 
and there was a tendency toward bending between the bolt circle 
and the gasket circle. Would it not be a better design, he asked, 
to use hydraulic clamps directly through the gasket circle, rather 
than to depend on the bolt circle, and thus do away with this flexure? 

The author answered that actual trials with screwed-in heads 
with the thrust directly against the gasket resulted in serious 
leakage. 

Mr. Jacobson said that this was because no follow-up had been 
provided, and when the elasticity was gone there was a space 
between the head and the flange which decreased the initial tension 
on the gasket. He said that he was talking from experience, in 
work in which old-fashioned methods were used, but trouble was 
found in keeping tight joints. No matter how thick the heads were 
made, there was an initial pressure on the gasket with bolts. 

The author said that his method was to calculate the deflation or 
bulging between the bolt circle and the gasket under a condition 
of bolt tension, without gas pressure, and also under the condition 
of bolt and gas pressure. If the overhang on the head beyond the 
gasket was properly proportioned to the other elements, there was 
a residual gasket pressure after the gas pressure was applied, and 
it was found feasible to do with a residual gasket pressure equal to 
about one-fifth of the total gas pressure. The elasticity of the 
plate made it possible to retain a residual gasket pressure after 
the gas pressure was applied. 

Mr. Jacobson asked if it was always possible to determine the 
exact pressure that would be developed by the liquid pressure of 
the material handled. 

The author answered that exact calculations were theoretically 
but not aetually possible. The pressure in the system was main- 
tained by means of a standard type of compressor, and the loss of 
head through the various members of the circulating system was 
quite definitely known, so that operating conditions were subject to 
fairly accurate control, both as to pressure in the apparatus and as 
to temperature. 

In dealing with pressures inside any containers used for other 
purposes than the ones he was dealing with, he would expect that 
_ the calculated pressures would be subject to variations due to im- 
purities of catalytic agents, and that certain mechanical and thermal 
conditions would affect the chemical equilibrium between the 
reagents and their product which could not be calculated exactly. 
Therefore, unless mechanical means were used for maintaining the 
system at a fixed pressure, a considerable percentage of variation 
in the pressure might be expected. 


1 New York City. 
2 Developing Engr., The Celluloid Co., 290 Ferry St., Newark, N. J. 
Assoc-Mem.Am.Soc.M.E. 
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In connection with his problem there were incidental tempera- 
ture differences to deal with, which meant that any construction of 
head or gasket which did not permit relative expansion laterally 
between the head and gasket seat would fail. 

The bolting of the flanges seemed the most practical method for 
holding the gas, but even that was not very simple, because wrenches 
six feet long had to be used to turn up the bolts, and the ends of 
the wrenches had to be hit with sledges. 

Mr. Jacobson, Thomas W. Milnor and the author discussed 
methods of fastening cylinder heads with clamps. 

W. J. Drisko! said that he had been working on photoelectricity 
in connection with a number of problems of engineering interest, 
and the possibility of studying the distribution of stresses in a disk 
with a pneumatic pressure applied over the surface had occurred 
tohim. He wondered if any information had been obtained through 
such means as this on the subject of the paper. 

The author knew of no experimental evidence which would help 
Mr. Drisko. Strains, as put forth in his paper have been completely 
analyzed. The study of the inside of a thick plate, subject to 
flexure, showed that the normal elements which were straight before 
flexure, became curved after flexure, not due to that portion of 
the deflection which is called flexure but due to detrusion or shear. 
This was so slight that it would take a photomicrometer to detect 
it. 

Elwyn E. Seelye* presented the following written discussion 

The method of analysis used by the author is based upon the 
elastic theory and is one of the most interesting examples of applied 
mathematics of which the writer is familiar. Where homogeneous 
material is in question, if the correct equations are written, very 
exact results may be looked for. 

The writing and solving of these differential equations required 
considerable knowledge of higher mathematics. 

It is interesting to examine the difference in results obtained by 
analyzing a cylinder head by ordinary statics as compared to the 
far more correct analysis based on the elastic theory. 

In order to make the case as simple as possible, let us take the 
case of a circular plate uniformly loaded and simply supported 
around its perimeter, taking the moment about a diametrical 
section. The moment is readily obtained by determining the 
location of the center of gravity of the semicircle and the half 
perimeter, respectively. This gives us a total moment through the 


| ee a 
» Which gives 


ie 
on 





diametrical action of an average unit stress of 


w ‘ — — , . : : , 
ry which if assumed to be parabolic in distribution gives a maxi- 
xt? 


1.5w 


* : O.S3w 
mum stress at center of =a 38 compared with 
rt? 


— by the 
wt? ' 
elastic formula. 

This contrast in even greater if there is a small hele in the center 
of the head when the maximum stress is tangential and is three 
times that of a solid head, whereas the statical solution would in- 
crease the stress only directly with the material omitted. 

These surprising differences are met with by ergineers in floor- 
construction designs, particularly in the case of flat-slab construc- 
tion, and affect the mechanical engineer in relation to the strength 
and economy of his plant-hausing structures 


In the course of a paper read before the Institution of Engineers 
and Shipbuilders in Scotland. Mr. W. Rees Darling described a 
form of gear for marine propulsion. The place of the teeth on the 
pinion is taken by a bundle of loose wire rollers, which are free to 
move and adapt themselves to the form of the teeth on the gear 
wheel. Pinions of the new type may be moved into gear instan- 
taneously or gradually while revolving at any speed. This is done 
regularly at present at a speed of2000 revolutions per minute 
without shock or danger of any kind. The pinions in use so far 
have been fitted for the purpose of surmounting difficulties which 
had previously seemed insuperable, and have proved entirely 
successful.—The Engineer, Jan. 20, 1922. 





1 Dept. of Phyises, Mass. Inst. of Tech., Cambridge, Mass. 
2 Cons. Engr., 101 Park Ave., New York, N. Y. 

















A Discussion of Draft Tube Designs 


With Special Reference to Recent Forms Known as the Hydraucone Regainer and the 
Spreading Draft Tube 


By WEBSTER 


liki purpose of this paper is not to present the hydraulic 

draft tube from a highly theoretical standpoint, but rather 

from an angle which will be of interest to the greatest num- 
ber at the present time. It will be surprising to any one who has 
studied the subject at all to find what a large number of operating 
hydraulic a limited knowledge of either the 
importance of the draft tube or the action of the water in the dif- 
ferent types 


engineers have but 


understanding of the draft-tube 
effect upon the water is a knowledge of the action of the water as 
In the explanation which 


The primary requisite for an 


it issues from the runner of the turbine 
follows, a vertical turbine is considered 


CONDITION OF WATER DIscHARGED FROM TURBINE RUNNER 


The eondition of the water discharged from a runner depends 
upon the specific speed of the runner. With specific speeds up to 
50. which medium-head the water is 
discharged in such a manner as to cause it to whirl in the same direc- 
At best gate 
Above best gate the 


designates a installation, 


tion as the rotation of the runner, up to best gate 
the water flows practically radially inward. 


whirl is in the opposite direction to the rotation of the runner. Con- 
sidering values of specific speed above 50, which designates low- 
head installations, the velocity of whirl increases in magnitude as 
the specilie spe ed increases In this case the water does not change 


ws autre 


iched 


particularly the low-head, high-specific-speed runners having 


ection of whirl even after best gate conditions are re 


high vel 
ap will be 

The foll 
whirl, considers a runner which 


ities of whirl which concern the draft-tube requirement 
shown later. 
wing discussion, 


in order to cover every condition 


airec- 


whirl in the 


decreasing in ma 


| Be low best gate gives A velocity of San 


tion as the rotation of the runner onitucde 


is the gate opens 
2 At best gate gives practically radially inward flow with no 
whirl; and 


; Above best gate gives a velocity of whirl in the 
direction to the the 


magnitude as the gate opens 


opposite 


rotation of runner, increasing in 


Tue Drarr Tvs! 


Turning now to the draft tube, it will be found that this devics 
is used to permit the turbine being placed high enough above tail 
water level to give accessibility. In providing an air-tight tube to 
conduct the water from the turbine runner to the tail race, it is 
hoped that a good part of the head lost because of the position of 
the turbine will be regained by the vacuum caused by the weight 


The present paper includes a part of a thesis submitted by Messrs. F. M 
Rowell, R. A. Snow, M. H. Winchester and the author to the Mass 
Institute of Technology in May, 1921, fdr the degree of B 
Parts I and II of which respectively dealt in efficiency 
Allis-Chalmers vertical hydraulic turbine, and a test of a White hydraucone 
lraft tube 


ed the author to investigate the action of the 


ichusetts 
ichelor of science, 
with test ol an 
rhe apparent action of the water in the White regainer as tested 
water in the light of the known 
conditions existing in other tubes. 

It is to be noted that the which was practically the 
same as this paper with the exception of the more detailed description of 
the Moody spreading tube, was given to the Institute previous to the pre- 
sentation of the paper on the White hydraucone regainer at the A.S.M.E. 
Spring Meeting in Chicago. The essence of the discussion following the 
presentation of the White paper as found in the July, 1921, issue of Mr- 
CHANICAL ENGINBERING was contained in the above thesis as submitted in 
the middle of May, 1921. 

The author wishes to acknowledge suggestions from Mr. W. M. White, 
received in an interview, regarding the construction of a pitot tube and 
method of testing the hydraucone regainer; and from Mr. L. F. Moody 
concerning the Moody spreading draft tube. 

? Student, 1922, Mass. Inst. Tech. 

Presented at the Student Session of the Annual Meeting of THe AMERICAN 


thesis as submitted, 


Soctety oF MercHanicaL ENGIneers, New York, December 8, 1921. 
Slightly abridged. All papers are subject to revision. 
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MASS 


of the solid ‘olumn of 


The problem, howe ver, 18 not so simpl 


water flowing downward to the tail ra 
The water drops with a 
certain Initial axial velocity even at best gate; off best gate there 
is added a velocity component of whirl. Water is discharged from 
runner with a very high exit velocity, especially in the case of 
w-head This velocity repr: 
If tl al 
allowed to reach the tail race without giving up 
most of its velocity, then just so much energy will be lost 

The purpose of the draft tube, then, is to regain the axial com 
ponent of velocity and the whirl component as well. In 
the regain, 


high speci speed installation. sent 
certain amount of static head acting on the wheel 


charged water is 


any 


which is usually provided ror by supplving a tube of 





increasing cross-sectional area which regains static head (H,) from 
velocity head (H,) in accordance with Bernoulli’s theorem, will 
be practically impossible unless the water can be made to flow i 
p irallel stream lines and with- 
out cross-currents or eddies oS 
The nature of the installatior —-» 
in low-head plants has added x | ties 
one more requirement whicl ‘ ‘ 
demands that the discharged . 4 ,] .% 
water be turned through an a, a, ‘J /\ 
angle of 0 degrees in the al me 

hortest possible distance Ji 
measured in the direction of “ «ake 
flow. This latter requirement 

ves the tly ex io SS 

4 Po'y: 5} B 
Tue PLatn, Suorr STrRAGut ¥ he ee 
Drarr Tus Pept 

Consider a short, straight Drie 57 a 
draft tube discharging int rtae 1% 
tail race as shown in Fig. 1 ie ray aad 
When the turbine is operating i are 
helow best gate, the water is bh en, ) Lan ee 
discharged down the draft tubs - PF 4 a tg 
at an angle. Starting at 0.1 aid ! os 
gate, and measuring the angle ric. 1 SwHort, STRAIGH RAT 
of flow with respect to the Pus 


vertical axis of the tube, it is 

found that the angle of whirl near thi 
at the lower gates, gradually decreasing until vertical (2 
at best gate. 


sides of the tube is greatest 
ro angle 
If the turbine mechanism is so arranged as to*allow 
the gates to be opened much beyond best gate, the angl 
on the other side of the vertical, showing that the angle of Sv hirl 
has been reversed, and instead of the water whirling in the sam« 
direction as the runner, it will whirl down in the oj 


will be 


| osite 
direction 

Now, when the water is whirling down a draft tube with great 
centrifugal force, the action causes water to be drawn up in the 
central part of the tube. See Fig. 1. This column ascends to a 
point directly beneath the runner, where it turns over and down 
and is discharged down the tube again with the water which is 
being discharged from the turbine. 

The presence of this column of upward-flowing water is very 
undesirable in that it increases friction losses as well as reduces the 
static head or vacuum which would be formed and maintained 
directly below the runner. 

It is important to note at this point that when the runner is 
discharging water at best gate, the water is flowing down in practi- 
cally straight stream lines. Under this condition, there is no 
centrifugal action to cause the water to be drawn up from the 
tail race. There is, however, a loss due to sudden expansion at 
the discharge end of the tube. , 

It is also to be noted that in a tube of this type there is practically 
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no provision made for straightening out the water flow and thereby 
utilizing even the short length of tube which has an increasing cross- 
sectional area, Further, no provision is made for turning the water 
through 90 degrees, which is one of the chief requirements of a low- 
head installation 


FLARING Drartr TUBES 


Until the advent of the radial draft tubes the usual method of 
discharging water from a low-head turbine was to provide a flaring 
tube having a short 90-deg. bend as shown in Fig. 2 














Fic. 2 


. 
FLARING Drarr TUBE WITH SHORT Bopy 


If the turbine was operated always at best gate, it is easy to see 
that the direction of the water would be changed by friction along 


AB. Assuming that a full tube section of water started from C 
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to D, it is to be noted that this water would pass points M and O 
with the same velocity. Assuming the runner discharges water 
at an equal rate over the entire area at C, it can be seen that as the 
water turns the 90-deg. bend the inner particles flowing along OP 
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will not have the same velocity as those flowing along JW.N. 
an eddy loss 


Hence 
a loss caused by cross-currents set up by the sliding of 
one layer of water over another 
even when operating at best gate. 


is present in this form of tube, 

It has been further found that 
when straight stream-line conditions are obtained, the high-velocity 
water will flow along the bottom half of the horizontal portion of 
the tube and discharge below the point D. In not a few cases it 
has been found that when the upper portion of the flare was a little 
too high, the water actually flowed back into the tube above the 
line D. 

Considering actual operation, a turbine is almost always enough 
This 
body of water possesses properties not unlike those of the 
wheel of a gyroscope, and like'a gyroscope it tends to 
keep in a plane perpendicular to its initial axis. Hence it will be 
seen that the water will not continue to rotate in a plane perpen- 
dicular to the central axis of the draft tube upon reaching the bend 
in the tube. This theory is substantiated by noting that the draw- 
ing action caused by the commotion of the water at the bend, as 
shown in Fig. 2, 


off best gate to cause considerable whirling of the water 
whirling 
rotating 


renders & part of the discharge area ineffective. 
In most cases the water actually flows back into the draft tube and 
is drawn from the points of most violent eddying marked **+-"’) 
up into the vertical portion as shown. In not a few cases the com- 
bined effect of the actions stated causes a complete loss of the total 
draft head available. 

The construction of this type is not a factor in its favor. The 


best of these designs are made in conerete. When made of steel, 
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the tube should bend smoothly at the elbow and not be mad up 


of flat sections of steel plate. 
Fig. 3 shows a draft tube similar to that of Fig. 2 with the ex- 
ception of the longer body from A to B. This longer body has the 
effect of straightening the flow lines of the water, thus rendering 
it in a better condition for regaining through the Civerging tube. 
[t is evident that this design requires a greater distance from the 
horizontal center line of the turbine runner to the 
tail race. 
very small. 


bottom of the 
The beneficial effect of the added length AB is’ actually 


THe HypRAUCONE 

Mr. W. M. White, manager and chief engineer of the hydraulic 
department of the Allis-Chalmers Manufacturing Company at 
Milwaukee, Wis., was the first to patent a means whereby static 
head could be regained from velocity head, and the direction of 
water be changed at the same time, in the shortest possible distance 
measured in the direction of the flow of water. These changes are 
brought about by what is called by the inventor the “hydraucone 
action” of the water, together with the regaining qualities of the 
design which act in accordance with Bernoulli’s theorem. 

The “hydraucone” is that portion of water bounded by the 
surfaces AB and CD-EF, Fig. 4, and its action, in the case of the 
straight jet normal to the plate, is to turn the water through ninety 
degrees without losing any velocity, and at the same time preserving 
parallel stream lines. The velocity head, moving vertically down- 
ward, is converted into static head, and this head used to reconvert 
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the static head into velocity head again, but in a horizontal direc- Chalmers 1875-kva hydroelectric unit at Greggs Falls, N. H he 
tion with a very high efficiency. draft tube is equipped with a White hydraucone tube hown 
in - in Fig. 6 
fae Wurre Hypravcone Drarr Tut Ten tests were made in the following manner: The tu 
Realizing the importance of the hyvdraucone action of the water brought up to speed 257 1 p.m , and by means of the load-limiti 1 
under the above conditions, Mr. White conceived the idea of utiliz- device on the back of the Allis-Chalmers governor, the gate 


ng the action to changing the direction of the water flowing from allowed to open to 0.1 gate \ special long pitot tube w Live 


pushed into the dr 


The development of the White — zone 


| 
low-head turbines where « xpense of excavating lor a long, straight ift tube until the 


tip was at the extreme opposite 


draft tube would be prohibitive. of the section 


Both statice-head and velocity-] lL hoses were 








hvdraucone draft tube is herein explained. 
Referring to Fig. 4, a jet of water is shown impinging on a flat 


p! ite The flat plate, which is the base of the hvdraucone chamber 


is made preferably circular and placed concentric with respect to 
the discharging jet 
Now, if the ct ABCF, 


modal irface of the hvdraucon as 


were enclosed in a closely fitting chamber, surface friction would 
result Hence, a conoidal chamber is so constructed as to be 
slightly larger than the volume of a free hvdraucone At this 


point we have an enclosed hydraucone possessing all the character- 
A step further is taken. In order to 
regaim pressure from velocity it is necessary to provide a tube of 


istits of a free hvdraucone. 


increasing cross-sectional area. Therefore the conoidal chamber 


is not only made large enough for a free hydraucone with provisiot 


also is slightly flared at the 


bining in one chamber the direction-changing action of the hvdrau- 


for friction, but lower end, thus eom- 


cone with the pressure-regaining action ot the section of inerensi) 
eross-section il ATeN. 

The complete development of the design is shown it 
tudy of 


it statins aff 


which will show how the 


pressure Is regan 

















hic. 5 Were Hypravcone ReGain 4s PATENTED 


1 First regain due to the diverging draft tub 

2 Second regain due to the diverging hyvdraucone chamber 

3 Third regain due to increasing area as water flows radia 
outward along the plate 

t Fourth regain due to the diverging draft tube 
to the tail race 


5 Collecting-chamber 


whi h le ds 


under the hvdraucone baseplate, It 
serves as a place for collecting all the water coming off 
the plate and directing this water out through the section 


1) into the tail race. 
Test ON THE Waite Hypravucone Drarr Turi 


The discussion of the hydraucone up to this point has considered 
that the water issuing from the runner was moving in a radially 
inward direction and falling thence vertically down the draft tube. 
In actual practice, as before stated, this is seldom the condition. 
It is necessary, therefore, that we make a test to ascertain just what 
happens in a hydraucone-equipped draft tube when the water does 
not drop vertically downward like a jet, but comes whirling down 
at a sharp angle. 

The draft tube on which this test was run was a part of an Allis- 
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t ( ( as thy eter t 0.1 ‘} turbine \ ty? oO ip to 
0.2 gate (speed constant throughout) and readings obt the 
Way sat 0.1 gate In like manner readings vere 1} ed 
for each tenth gate up to maximum gate openit g (1.0 
(An inspection of the curves of Fig. 7 shows that negative velocita 
head (H,) and high statie-head (//7,) readings were obtained in the 


area of the draft tube at the 


enitude until at 0.9 and 


lower gates, gradually diminis] 


1.0 gates al 


eo 


ing in m 
readings were positive and all the statie-head readings were of pot 
inusual magnitude. 

The results show further that tl ang! the rhe 


the vertical axis of the draft tube was greatest at the lower gates 

t at the gates showing ne gative He» r 
gle Was greatest at the sick of the draft tube 

ised until, at the 

,] 


It was also noticed tha 
the an and gradu IIs ale- 


CI readings in the central area. 


point of negative 
the nozzle was vertical 
From the results of the 
traversed across the draft tube as previously explained, the follow- 
ing are noted: 
a The velocity and angle of 
at low 


readings taken by the use ot a pitot tubs 


whirl of the water in the draft 


tube are greatest gates, decreasing as the gate is 
opened 

bh The the low gates when the 
angle of whirl of the water is greatest 

c When negative velocity-head readings are obtained, the 
pitot-tube nozzle was vertical and in the central area of 
the draft tube 

d The vacuum is greatest at lowest gate, decreasing as the gate 
is opened. 


Recalling the conditions which produce the negative velocity- 


negative velocities occur at 
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head readings in the case of the short, straight draft tube, similar 
readings on this test appear to indicate that the column of upward- 
moving water is still present in this type of draft tube. 

The construction of the hydraucone-chamber baseplate seems to 
indicate that it would be impossible for water to be sucked out of 
the tail race across the top of the plate and thence up the draft 
tube. 

A more logical explanation as to the source of the upward-moving 
column of water is that water is picked up off the inner surface of 
the discharged water which is whirling down the draft tube as shown 
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vantages of this design. As far as the hydraucone is concerned, 
the writer is inclined to believe that there is very little advantage. 
There is, however, a gain which more than compensates for the 
loss of hydraucone effect and which is explained as follows: 

In order to regain static head from velocity head efficiently, and 
regain the energy component of whirl, the filaments of water must 
be made to straighten out and flow in parallel stream lines. The 
results of the hydraucone draft-tube test show that the lower the 
gate opening the worse the eddying and the greater the angle of 
whirl; hence no material effect from either the hydraucone action 























in Fig. 8. It is quite conceivable that the water is whirling around — or the increasing area can be expected from sections (1) and (2), 
the circumference of the Fig. 5. Yet it will be noted 
inner surface_of the draft O11 GATE ™ 0.6 GATE that at 0.1 gate and 0.2 gate 
tube, leaving plenty of space | D844 Be -— D=8.57’ the vacuum was very great. 
in which the column of | 6 16 This is explained by re- 
water could rise. At any [= : is \. fey TT calling that water, like any 
rate there exists this up- \ | Z14 | a NX 4 fe mass, flies off at a tangent 
ward-moving column of 1, SEE a + a =a\ z 7 en as soon as the restraining 
° ° . 24 ‘ od 2 in Z| 4, SBR-9-C-4--F . ; > S : 2 
water in this design when pe °.5-= G,/ 16 1718's 6.0 Fe +4417) force causing it to rotate in 
the ‘bine is operating at t—t67 a SS ere ae a circle is released. Thus 
ie tur | 7 I I ’ 
the lower gates. - 76 —- when the whirling water 
It is now necessary to Soe Oe a oe reaches the annular opening 
consider whether the hy- : nam DF 8.49 . -4p- + (3) it rushes out through 
’ +1 10.2 GATE |) \ e 
draucone action of the water | * 'p=9.28' cy bis. ’ 12+ => Pa the passage with great veloc- 
is still present. In view of | to ~\ : i Oe Be ity. The water is then flow- 
the foregoing paragraphs, \ - ~~. MPR es re A - +--3 ing in straight stream lines 
the writer is inclined to bee \ 7. 1234 5 VO 7 € 8'9 10 and is in the proper condi- 
doubt it when the turbine Ye hb 7 --r-s--44 —T . ASSP ae tion for maximum regain of 
i rg 4 \Sr C. 6 78 910 ee et ET | 
is operating off best gate £9 \* ea oS We pressure head by means of 
and the water is whirling Nee Tg 0.8 GATE the increasing area as the 
down the tube. The water ~/2- D=8.40 6 water moves radially out- 
now impinging on the plate J cons Oi SO) Hf Us ee GS 4 3A \ 1149 ward along the plate, and 
is not a straight jet and 8 Nt finally through the diverg- 
egg 10.3 GATE - ! Vit <a eg wigen 2 
therefore the action of ‘a \'D=8.98' 8 @ cameeaar= =a \i Ft os , ing tube (4) into the tail 
straight jet does not hold. \ + 7 eae | BRGY 6 T8970 race. 
With astraight jet, the force 2131 4-451 oT 8 90 RE A 3 -* The water passing out 
th astr ve Tesi = ee | 7 | 
whieh builds up the static \ ° / through the annular space 
head at x, Fig. 4, is the To aeesres “it om. + O19 GATE 3) has considerable energy 
inertia of the water falling D=8.07’ Be due to the velocity with 
vertically downward in a ee e LI | which it is thrown out. 
straight line all around that P*CATE \ 8 of a te \ | The shape of the annular 
point. The force which 0278.73, | 4 j 3 y passage is of increasing 
prevents particle B, for +t hz REA. an Prag 4 —, cross-sectional area not 
instance, from continuing ite pg rey <1 rioisial is, | @ hel UF IB ae unlike that of a water 
° ° . \ Cie ~ c € e U ° ° 
in a straight line vertically StL Tt irre +4 ejector in action, and it is 
downward to K is the force oe a a Send eRe De: because of tl suction 
whiclr reacts at x and helps ‘caused by this ejector action 
hier re —t P \_|_ | OSGATE 4 | 1.0 GATE! = caused y his ¢; ' 
maintain the high static \ | -De8.65' ~ - D=782' i that such high vacuum 
head at x. i ni fe5— cam a ae ~ ? fo ] readings were obtained 
N = ee . t | t \ 8 7—7—+ f \ am {2 \ a | rrr e 
Now the whirling water i 4 L ; \ / That the foregoing action 
has the opposite tendency Acta \ ‘ 7223 . | “> \ Py takes place is substantiated 
to the above, namely, a 23 4 Pres / 6 7 89 at ot | Pose aden by noting that as the gate 
> a 2 , : 6 7 3 : . 
tendeney to fly off at a SS 5 ig / pant £\3|4 = + 9 #0 is opened the speed and 
oe + ales a a = . . 
tangent, out through the 2 | a 8+ 4-4 angle of the water discharg- 
annular througlir , 6 : 


passage 
area CD-EF, Fig. 4; or 
space (3), Fig. 5, and thus 
create a tendency to pro- 
duce rather a vacuum at x 
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other point within the draft 
tube. From this it is evi- 
dent that the hydraucone is probably not formed at any but the 
best gate. 

Notwithstanding the foregoing reasoning which seems to indicate 
that it would be impossible to maintain a hydraucone under whirl- 
ing conditions of water, the makers state that they have made 
exhaustive investigations regarding this phase of the subject and 
have found that the hydraucone action is present under any condi- 
tion of whirl, but that the pressure at the center of the plate may 
decrease to some extent, such decrease being dependent upon the 
velocity of whirl. 

If we assume that the hydraucone action is not present at any 
but the best gate, it is necessary to explain just what are the ad- 


VARIATION OF Static Heap AND Ve Lociry Heap as MEASURED 
Across Drart-TuBE DIAMETER FOR DIFFERENT GATE OPENINGS 

—___~—. ~~ Velocity of static head in feet of water 

—_.—_._._.... Static head in feet of water 

than a pressure, or at any ee ae er Velocity (ft. per sec.) as calculated from velocity-head curve 

D = distance from center line of pitot tube to tail-water level. 


ing down the draft tub« 
decrease, as also does the 
vacuum, until at best gat 
(0.9) the vacuum is normal! 
and the centrifugal action 
is replaced by the hydrau- 
cone action. 
‘ That the resulting loss of 
the hydraucone action is of less magnitude than the gain due to the 
ejector effect is proved by tests which show that the draft-tube 
efficiencies with this type of hydraucone-chamber construction in- 
crease as the gate is closed. 

While the hydraucone action of the water was the cause for the 
particular design of Mr. White’s, the writer believes that the design 
has won merit far more because of its ejector action than its hydrau- 
cone qualities, in so far as the hydraucone qualities have to do 
with a regain in the hydraucone chamber, especially under whirling 
conditions. 

An interesting coincidence is to be noted with regard to the surg- 
ing and other noises within the draft tube at different gates. In 
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connection with the pitot-tube traverses, the corresponding surging 
or rattling within the tube was noted for the different gates: 


0.1 gate Light surging as if made by small amount of water 


0.2 gate \bout same as 0.1 gate 

0.3 gate Surging 64 times per minute. Runner rattles 

0.4 gate Same as 0.5 

0.5 gat Surging partly ceased. Pitot tube vibrates 

0.6 gate Surging 72 times per min. Not so loud. No rattling of 
pitot tube 

0.7 gate Steady flow 


U.S gat Steady flow 
0.9 gate Steady flow 
Full gate Steady flow 
It is interesting to note that the upward column of water begins 
\ to be very small at 0.7 At this gate the surging ceases and 
steady flow is maintained. 
Suggesting a cause for surging at lower gates, it may be said that 
the tube is not full of water. Then. if the turbine gates close a 
slight amount suddenly, the vacuum under the runner may lift 
the volume of water, which partially fills the tube, up toward the 


gate 
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‘unner. The water, falling back again, may readily set up an os- 


illating movement which will continue until an equal force in the 

opposite direction happens to occur by the sudden partial closing 
f the gates as the surface of the oscillating volume of water is on 
the down “‘stroke.”’ 

Whatever the cause, it is certain that such surging is highly un- 
lesirable in that it causes an uneven pressure on the runner, thus 
imposing added duty on the governor and greater strains on the 

i runner and penstock, 


Wuitre Low-Heap Hypraucone REGAINER 


lig. 9 shows the White design for low-head installations. The 
base of the hydraucone chamber in this case is the bottom of the 
excavation, the collecting chamber being above the table top 
rather than below. This design may be used for extreme low-head 
installations. The space marked s on this plate corresponds to 
the space (3) in Fig. 5. 

Horizontal turbines have been usually arranged to discharge 
the water into a sharp 90-deg. elbow placed at the top of a vertical 
draft tube. From what has been already said concerning the 
gyroscopic action of the whirling water, it may be readily seen that 
very poor draft-tube efficiencies are to be had with a sharp bend 
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so close to the runner. The advantages of the hydraucone chamber 
draft tube on such horizontal turbines are obvious. 


Tue Moopy SpreEADING Drarr Tus! 


Mr. L. F. Moody, consulting engineer of the I. P. Morris depart- 
ment of the Wm. Cramp & Sons Ship and Engine Building Company 
at Philadelphia, has designed a draft tube which, at first glance, bears 
a striking resemblance to the low-head design by Mr. White. 

















Fic.9 Wuitre Low-Heap Hypravcone REGAINER 


See Figs. 9 and 10. The two designs appear to be practically 
identical, with the exc ption of the concrete cone in the Moody 
design. There is, however, a radical difference in the principles 
upongwhich the tubes are 


based. 
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Tue Moopy Spreapinc Drarr TuBe 


The Moody spreading draft tube is based on the principle illus- 
trated by the familiar case of a free vortex in an open basin. Fig 
11 is a diagram of a cross-section through a free vortex. The 
water, as it whirls through the opening OS, assumes a definite shape 
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as shown by the solid lines ABCDEFGH. Mr. Moody has shown, 
with reference to the free flow of water through a space of revolu- 
tion, that the velocity of whirl varies inversely as the radius and 
that the corresponding velocity head varies inversely as the square 
of the radius. If it is assumed, for instance, that the particle x 
is on the surface at A, it will increase its velocity of whirl as it 


approaches CD where the radius is smallest. The smaller the 
radius, the greater the velocity of whirl. 

Since the reverse conditions hold—the greater the radius. the 
less the velocity of whirl—it occurred to Mr. Moody that if the 


water could be conducted even but a short distance away from the 
central axis of the draft tube without incurring eddy losses, the 
velocity of whirl of the water discharging from the runner could 
be effectively regained into static head. In other words, if the 


l 3GN4440.P 


Note Li) 4 AZ OM 40 U014 Olu 
Pi Dine arene > on *SMOLID alll /-Payog 
‘ fe = — = Aue 
otion of - Pt ~ ~ a4ON 
motion of wate: at igi 
» Free vortex — hy 






(sau'7 payog) 
~ 291-4240 
Duipdaids hpoow 


LF avislol jouloyog 

















VORTEX ON WHICH Moopy T1 iS BASED 


REI 


PRINCIPLE OF BI 


action of the free vortex could be reversed, the regain could be 
accomplished. 

Turn Fig. 11 upside down and consider the conditions now as 
reversed. The hole OS is discharging water which is whirling at 
high velocity as shown by the dash and double-dot lines in the lower 
drawing. Assume that the particle Z is moving toward 7. The 
greater its radius, with respect to the axis, the slower its velocity. 
Thus it is evident that the required effect is produced. It now 
remains to suitably enclose the whirling water and conduct it far 
enough away from the axis to give the desired reduction in velocity. 

The dotted lines in this figure represent an enclosed reversed 
vortex. The outline is that of the Moody spreading draft tube as 
installed at Niagara Falls. The concrete cone TJX does not fill 
the entire space which would occur in the case of a free vortex, be- 
cause such a structure in a tube of this size would be unstable. 
However, it is recommended that the cone be carried up to the run- 
ner in all cases where practicable. The space RV is the collecting 
chamber into which the draft tube discharges. 

Now if it is considered that a turbine runner is discharging water 
with a high velocity of whirl at KP, the water will flow spirally 
around the circumference of the tube, steadily decreasing its veloc- 
ity as it increases its distance radially from the axis in accordance 
with the law previously explained. Thus the Moody spreading 
draft tube, based on the principle of the free vortex, regains static 
head from velocity of whirl as well as from velocity of discharge. 


CONCLUSIONS 
The extremely low-head installations which are now being con- 


sidered have made it necessary to investigate thoroughly a method 
of regaining all the draft head possible. Since a low-head plant 
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requires a runner of high specific speed, and therefore a high exit 
velocity from the runner, it is evident that the question of convert- 
ing velocity head of the water revolving at high speed into static 
head is a question of great importance. Generally, when low-head 
plants are built, the expense of excavating for a long draft tube 
would be prohibitive; hence some form of radial draft tube is 
preferable. 

The tests on the radial tubes as against the older designs prove 
conclusively that the radial type is a long step forward. 

The writer suggests that an investigation as to the operation of 
both designs under service conditions be made before attempting 
a conclusion as to which of the two radial tubes is the better. It 
is further suggested that the investigation include some data as to 
the cost of construction of each form. 


DISCUSSION 


The discussion of Mr. Ramsey’s paper was opened by Lewis F 
Moody,' who complimented the author on his splendid paper upon 
which a very large amount of thought and study had been expended 

S. Logan Kerr,’ showed a large number of slides, principally of 
spreading draft tubes, and including those at the 30,000-hp. plant 
at Muscle Shoals, Ala., the 37,000-hp. plant at Niagara Falls, and 
the 55,000-hp. unit of the Hydroelectric Power Commission Mi 
Ramsey had said that the Moody tube was particularly adaptable 
to low-head plants, but in one of the highest-head plants, 680 
ft., a unit had recently been placed In operation and tested with 
In 
other words, the whirling component is prevented in the spreading 
tube, which is equally adaptable to the low-head or high-head pl ints 

H. Birchard Taylor* said that, relative to the subject of spread- 
ing tubes when used with high heads, it had been his experience that 
vibration was due to the condition in the penstock resulting in 


Instantaneous action, 


the spreading tube with absolutely no vibration at any gate 


and did not properly enter the question of 
efficiency. 

Discussing Mr. Lyon’s paper, which was presented after Mr. Ram- 
Daugherty * 
said that results of tests he had made at Cornell University some four 
vears previously agreed fairly well with those of Mr. Lyon. He had 
at that time tried the device of putting in a false floor in the bottom 
of the tail race so that it could be raised higher and higher 
brought close to the mouth of the draft tube. 
within °/y In. and 1! /, in 
persistent pressure instead of a suction 


sey's paper and which follows directly in this issue, R.L 


ind 
When it was brought 
from the end of the tube there was a 
When the false 
a distance from the end of the draft tube equal to a quarter ol 


floor Was 


its diameter, the efficiency was a maximum. 


DISCUSSION OF PAPER ON) VERTICAL 
TRIPLE-EXPANSION PUMPING ENGINE 


lol 


Continued from page 
motor-driven centrifugal pumps had been operated in Indianapolis 
for over two vears and that the efficiency, as determined by frequent 
tests, had not fallen off from the 86 per cent given when first in- 
stalled. ; 

As to first the geared-turbine-driven centrifugal pump 
occupied but from '/; to '/, the cubical space of a trip'e-expansion 
engine of the same capacity. This made a very difference 
in the cost of labor and material for building and foundations. 

As to cost of upkeep, the first large gear-driven pump for water- 
works service was installed in Pittsburgh some ten years ago. It 
was still running, and there had never been any change in the gears 
or repairs made to the turbine. 

As to the steady running of gears, none of the water-works 
had given any trouble, and there were something like 50 large units 
now in operation. 


cost, 


vreat 


gears 


1 Asst. to Vice President, William Cramp & Sons Ship & Engine Building 
Company, Philadelphia, Pa. 

2 I. P. Morris Department, William Cramp & Sons Ship & Engine Building 
Company, Philadelphia, Pa. 

3 Vice-President, William Cramp & Sons Ship & Engine Building Com- 
pany, Philadelphia, Pa. 

4 Prof. Mech. and Hyd. Engr., California Institute of Technology 




















‘low in Conical Draft Tubes of Varying Angles 


By GEORGE I 


HI 


purpose of this investigation Was primarily to determine 


the velocity curves at several cross-sections of straight 
conical draft tubes. This is of importance as the result 
vill show the flow and its variation along the tubs Incidentally 


he efhierencies of il] but one of the tubes were found 
The funetion of the draft tube is twofold 


first, to produc 
i! ley thre turbine equal to the el Vation of the turbine above 


Wt anita 


trul water; second, to regain the kinetic energy of the water as it 
es the turbine \ plain cylindrical tube would meet the firs 

equirement provided its mouth was submerged to exclude thi 
It is of far greater importance, however, that the second require- 
be fulfilled The high-speed, high-« pacity hvdrauhe turbine 


oday, operating under low head discharges water with as much 


25 to 30 per cent of the initial energy of the water in kinetic 
rg t discharge Hence it may be seen that 
vithout an efhicient draft tube the development of 
ich of the potential water power under low head 
l be seriously handicapped. It is in the design 
tubes operating under conditions met 
cl ! e that the importance of this investi 
gation may be realized for, having found the 
hist flow, a tube may be designed to be mor 
efhicn regaining kinetic energy. Heretofor 


been done in the wav of finding the 


character of flow in diverging tubes. 

lor this thesis experiments were performed o1 
even draft tubes. All of the tubes were 3 in. in 
diameter at the throat, five enlarging to Hin. at the 


! wuth and two to ain 


One tube was of concrete . the others being made 


1.¥ 


D, ° 








ON rROY \ 

sectional area of the draft tub The upper section being at the 
throat and the lowe! one il above the mouth \t ft =“ | l 
sections plezometer connections were made ot il by tiibye 
soldered to the draft tubes and at 90 deg. from the pitot-tubs 
nections These tubes were connected so that the finish w 

flus| vill nner rtice ¢ the al t tum 
THe Tests 

Tests were three rates of discharge: 0.985, 0.745 LO.476 
sec-ft. The high rate for draft tube “E”’ was taken at 0.947 si 
Instead 0.985 \ll tests were duplicated Reading 
vere TAKE t eleve sometimes thirtee! pom nr ¢ | ter 
The , a tal rtog rat the sides of 1 ‘ pre 


< 4 » wane A 7. 19GS Cut walt j 
4 B - 
“ C >< ‘ 
~ F 
4 8 S 7 (Approx 











of heavy galvanized iron The angle between 
opposite elements varied from 4 to 12. deg 
Velocity traverses were made in each tube at four «< Ll > 
cross-sections, Including the throat and mouth and 
t three rates of discharge. The efficiencies of all T T ] ] f 
but one of the tubes were found. Le 
This investigation was conducted in the hv- B Ts | 
draulic laboratory of the Russell Sage Laboratorv. Cc | 4 $ 
Rensselaer Polytechnic Institute Troy, N \ 4 -" J —— +a - 4 
during the school vear ending June, 1921 F 5° 8 20% 4290 4.354775.3.00 5 % $4 045 ; 
Water for the tests was pumped from a large _G | 10" | 6 | 16%34 2812.97.47 25 2965.74 7.60 0.10) M 
cistern under the hydraulic laboratory by means of Note: Materia! No.26 Gal. fron 
H-in. Lawrence double-suction centrifugal pump Fic. 1 Dimenstons or Drart Tupes Teste 
L000 gal per min cirect-connected to an Allis- 
Chalmers d.c. motor. The water was pumped into a large tank ing out toward the center. In the traverses taken at the throat 
verhead, from which it discharged through an 1S-in. tee into a sections, the throat pressure and tail-water gages were also read, 


-in. pipe and thence into a 3-in. pipe through a 3-in. gate valv: 

\fter discharging through the draft tube into the concrete-lined 
une 30 in. wide by 18 in. deep and containing baffles for smoothing 
the flow, the water passed over a suppressed weir into the cistern 
below, 


first. draft 


tube \ 


cement to three parts sand. 


was made of concrete, about one part 
It was formed by pouring the con- 


ete around a wood core in an 8-in. pipe 4 ft. long. 


o 
I 


The wor vl core 
Was represented by a cylinder 3 in. in diameter by 5 in. long on the 
top of a truneated cone having a diameter of 3 in. at the top and 6 
in. at the bottom in a length of 43 in. This gave an angle of 4 
between This form of tube was very 
Causing trouble In removing the core, also it was very heavy. 


deg sides. inconvenient, 


The 
est of the tubes, six in number, were made of galvanized iron and 

the dimensions given in Fig. 1. Brass couplings (*/ in.) were 
soldered to the draft tubes over opehings large enough to pass the 


pitot tube through. These were spaced at equal intervals of cross- 


Instructor, Dept. of Mechanics, Rensselaer Poly. Inst. 
\bstract of a thesis submitted to the trustees and faculty 
ytechnic Institute in conformity 
Doctor of Engineering, June, 1921, 


of Rensselaer 
with the requirements for the degree 
and presented at the student Session 


! the Annual Meeting of Tue AMERICAN Society oF MEcHANICAL ENGI- 
NEERS, New York, December 8, 1921 All papers are subject to revision 
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just before taking the pitot-tube readings. 

Column 1 of the notes (Table 1) gives the radius from 
of the draft tube to the Impact orice of the pitot tube in inches, 
All readings between the two L’s being taken on the left of the 


t} 


he center 


center line and those between the two R’s on the right 
) 


Column 
gives the plezometer readings in inches. 
are the ] 


In the next column 
These were omitted when 
the mercury manometer was used Next are the differences in 
inches marked y or A for mercury or water, respectively. The 
next column gives the velocities in feet per second computed from 
j or A, 


vitot-tube readings in inches 


and the last column gives the hook-gage readings in feet 


The zero of the hook gage was 0.766 ft. and the readings for 
the rates of discharge were (see above) 1.112 ft., 0.961 ft., and 
0.910 ft., respectively. For the high rate of draft tube “E” the 
reading was 1.000 ft. Whenever readings were taken at other 


rates of discharge, the velocity tabulated is that found by correcting 
the calculated velocity in the ratio of the discharge 
in discharge, however, was quite small. The notes taken at the 
throat additional columns. One marked 
“Flume” gives the reading of the tail water in inches and the other 
marked ‘‘Piezometer”’ gives the throat piezometer reading in inches. 


The variation 


sections contain two 


The average difference of these two columns gives the negative 
pressure at the throat due to the regain of kinetic energy 
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COMPUTATIONS 


Reduction of mercury readings (y) for velocity: 





v = ¢-V/29(13.6—1)y/12 = 1.007 V2 X 32.2 X 12.6 y/12 = 8.276Vy 
for pitot tube No. 1. 

Reduction of water readings (h) for velocity. 
v = eV 2gh/12 = 1.007 V 2 X 32.2 h/12 = 2.331 V h (tube No. 1) 
v =cV 2gh/12 = 1.000 V 2 X 32.2 h/12 = 2.316 V h (tube No. 2) 

The following will serve to indicate in detail the computations, 
test D-1 (in Table 1) being selected. 

From the piezometer reading of 54.20 in. on the mercury manom- 
eter by previous calibration the difference between the piezom- 
eter and pitot-tube readings is calculated to be 4.51 in. The 


Il 



































Fic. 2 


VeLocity Curves or Drarr TuBes A ann B 


zero reading for these two tubes is 51.90 in., but as the bore was not 
the same, a slight correction was introduced. v = 8.276Vy = 
8.276 VW4.51 = 17.58 ft. per see. 

After plotting the velocity curves against radius, the moment of 
this area was found to check the discharge and the per cent error ¢ 
tabulated in Tables 2 and 3. As will be explained later, the mo- 
ment of the v7 curve is equal to Q/2r. e=100 (Q—Qy)/Qo, where 
@ is the discharge by integrating velocity curve and Q, is the dis- 
charge by weir which is taken as being correct. For tests D-1 
and D-2, e=2.2 per cent. 

The average difference of the last two columns of tests D-1 and 
D-2 gives the negative pressure head in inches at the throat due to 
regain and is tabulated in Table 2 under “‘—p.” In this case —p= 
60.96 in. From the velocity curve plotted from these tests (Fig. 3) 
the kinetic-energy curve was constructed by plotting v* against r?. 
The area under this curve is the kinetic energy possessed by the 
water at the throat section. In this case K.E./sec.=394.0 ft. lb. 

ee KE. 1 1 








The mean velocity head = 





29 sec. wQ> (1 + e)3 
394.0 1 
- = 6.01 ft. 
624 X0.985 (L.022)2 ~ ©O1f 
60.96 


The efficiency of regain = 12x601 > 84.5 per cent. 
K.E. V? 


: “57 and efficiency may be found in Table 2. 
g 





Values of = 
Consider test B-12 in which the hook gage regaging was 1.003 ft. 
instead of 1.002 ft. 
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TABLE 1 SAMPLE NOTES 











Rad.to Piezom- Pitot Diff. Hook 
pitot eter tube =h Vel. gage Remarks 
2.90L 46.50 48.90 2.40 3.58 1.003 Test B-12 
2.75 46.10 49.50 3.40 4.25 1.003 
2.50 45.75 50.10 4.35 4.78 1.004 5.98 in. Section 
1.75 44.80 51.90 7.10 6.15 1.003 
0.75L 44.20 52.90 8.70 6.76 1.004 Cent. pump 
0 43.95 53.35 9.40 7.07 1.003 used 
0.75R 44.15 53.00 8.85 6.86 1.003 
1.75 44.95 51.60 6.65 5.95 1.003 Water gage 
2.50 46.10 49.60 3.50 4.32 1.003 used 
2.75 46.45 48.95 2.50 3.65 1.003 
2.90R 46.60 48.75 2.15 3.40 1.002 
Rad. Piezom- Diff. Hook Piezom 
to pitot eter =y\y Vel. gage Flume eter Remarks 
1.421, 54.20 4.51 17.58 1.002 70.2 6.5 Test D-1 
1.32 54.85 5.81 19.95 1.002 70.7 5.9 
1.17 55.20 6.47 21.03 1.002 70.0 6.7 2.94 in. Section 
0.92 55.35 6.75 21.50 1.002 68.7 6.2 
0.62L 55.30 6.66 21.35 1.002 688 6.1 Cent. pump 
0 55.30 6.66 21.35 1.002 72.0? 1.0? used. 
0.62R 55.30 6.66 21.35 1.002 66.0 7.2 
0.92 55.25 6.57 21.20 1.002 66.4 6.5 Hg. gage used 
1.17 55.10 6.29 20.77 1.002 66.7 6.3 
1.32 54.70 5.51 19.42 1.002 66.5 6.6 
1.42R 54.25 4.61 17.77 1.002 66.7 6.3 
1.42, 54.20 4.51 17.58 1.002 67.2 4.8 Test D-2 
1.32 54.75 5.61 19.60 1.002 66.2 7.0 
1.17 55.10 6.29 20.77 1.002 66.8 6.0 294 in Section 
0.92 55.25 6.57 21.20 1.002 66.7 6.2 
0.62L, 55.25 6.57 21.20 1.002 66.2 7.1 Cent. pump 
0 55.25 6.57 21.20 1.002 66.4 6.9 used 
0.62R 55.25 6.57 21.20 1.002 66.58 6.2 
0.92 55.25 6.57 21.20 1.002 66.3 7.0 Hy age used 
1.17 55.10 6.29 20.77 1.002 66.7 6.5 
1.32 54.70 5.51 19.42 1.002 67.1 6.0 
1.42R 54.10 4.31 17.20 1.002 67.1 6.0 
The difference h = 2.40 in. 
—_——- 0.985 
an oo & » » v7 9) & ¥ » . 
v= 2.316 V 2.40 X = 5.035 It. per sec. 
0.990 I 
0.985 =discharge for hook-gage reading of 1.002 ft.(standard) 
0.990=discharge for hook-gage reading of 1.003 ft 
24 24 | 
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2 2 | 0 | 2 3 3 2 | 0 
Distance from Center Line in Inches 


Fic. 3 Venociry Curves or Drarr TuBes C ann D 
At this section the diameter on which the readings were taken did 
not equal the mean diameter. Hence upon integrating for dis- 


. . . 5.6 
charge, the result was modified by multiplying bv ( —— and 
) 


the error (e) computed after this correction was made. 

The various formulas which are mentioned above are derived as 
follows: 

1 The moment of the area of a v-r curve about the center line 
is equal to the volume of water per second divided by 27. Let r= 
radius in feet corresponding to the velocity in feet per second on 
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TABLE 2. THROAT SECTIONS 


Vo e Eff y 
Draft per -p V2/25 per 
tube t cent in K.1 ft cent 
\ ys 2.7 
740 1.1 
176) 1 
I m5 " 62.18 331 t ; Si.¢ 
l 74 ,0 35.30 146 , 46 a5 0 
] i7t ~ 14.58 4908 1 1 La 
ye OF Os O68 424 7.04 SO.7 
1 l 176 178.3 l war) 
17¢ 0 15 8&6 16.2 1. 5 4 
s 2% 60 46 94.0 t 1 4 
j ( ts ISS 6S u7 
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174 4 7.49 4.0 Ho 
74 ’ 2 173.2 l 
i7t SH 1.4 1.47 s.4 
ys ‘ ‘ “oO i400 6.2 ] 
j 1 {% ON ’ 
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° 
inde! irve nad Is Ul m i 
enter line. Performing the integration 
() 27 X moment of half-ar it center lin 
xX sum of the moments of the two half 


about the center line. 
2 The efficiency of a draft tube as a regainer of kinetic energy 
may be determined as follows: 


Consider a draft tube as shown in Fig. 4, and that the upper tank 





Fic. 4 ARRANGEMENT OF Drarr TuBt 

is raised or lowered until the head h’ is sufficient to overcome the 
losses at a given rate of flow. Thus h’ is the total loss. The 
velocity head in the upper tank is assumed to equal zero and there 
is no loss down to the throat of the draft tube. Then 


€ 


2 
, b 
Pa T 2a = Pb r= 


Vi 
29 ; 


" 2a — Po T Pa- 
«J 


Now 


| 
—) 
| 


Pb = —hs+p, and pg = = h, 


Now h’ represents the loss, so that the efficiency of a draft tube as 
a regainer of kinetic energy 
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Vs ; 
— —/} 
2q } 
Vs } 
2g 
Readings are referred to atmospheric pressure as a datum. hy is 
negative as the zero of the gage board is at O—O’, the surface of 
he 
tail water, and hence —3 is positive 
| 2g 
Where there 1 i loss between and 6 the efficiency i not be 
found by simply taking the readings A; and / In this case the 
reading h,; must be replaced by V;,/2g¢ determined from the velocity 
traverse take! t this section This was the met! | used is 
investigation 
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Hence the area under the v*r-curve multiplied by = equals the 
g 


kinetic energy. 
To get V,/2g, divide by W, since head is the amount of energy 
per pound of water. 
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Due to the error e found by checking the velocity curves against 
the weir for discharge, a correction was applied to the velocity head 
V5. 20 just found. This correction is based on the assumption that 
the velocities found from the pitot-tube traverse must be increased 
or decreased proportionally so that the discharge found by the 
“moment” method equals that found by the weir. It will be seen 
that this is equivalent to changing the constant for the pitot tube. 
Let Qo = discharge by weir (assumed to be correct ) 
() = discharge found by taking the moment of the v-r curve 
Qo = kQ 
' -Q l 
error = ¢ —] 


Q) iV Q=AVo 


where pitot-tube velocity and uv» 


corrected vel ity. 


b 
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2 | | 
Distance from Certer Line in Inches 


Fic. 6 Vevociry Curves or Drarr TuBes F anp G 
Let K.E.=kinetic energy from v*r?-curve. 
on : eam e = 
K.E.=theoretical kinetic energy from vor?-curve (if such 
curve were plotted) 


oe fae 
As before K.E. = - JS — 2wrrvdr 
20 q 
es. 1 A& 1 pk? 
K.E.. = : S = 2wrroodr = - i 2uarkvdr 
. ‘ 9° 
. -0 g -0 g 


K.Bo = KE, 
%  KEo KE. KE. 1 
29 uQ SQ” 
since 1 


and 


wQo (J + e)° 


(1 + e) 

Each velocity curve (Figs. 2, 3, 5 and 6) represents the results 
of two individual traverses or tests. Hence for the 86 curves shown, 
172 tests were made. Two additional tests, D-25 and D-26, were 
made at the mouth of draft tube “D” at a discharge of 0.223 cu. ft. 
per sec. (hook gage=1.851 ft.). This is the lowest full-line curve 
plotted under “D” (Fig. 3). Four more tests, D-27, D-28, D-29 
and D-30, were made 6 in. below the mouth of draft tube “D:” 
the first two at 0.476 sec-ft. and the last two at 0.985 sec-ft. 
These two curves are shown by the dotted lines (Fig. 3). 


For 
the piezometer reading, the flume connection was used. 


The 


efficiency curves (Fig. 7) were plotted on a base of average velocity. 
The velocity curves for the throat section of draft tube “A” 
were so distorted it was thought that a sudden enlargement to 
reduce the velocity would permit the water to be drawn off in a 
smoother stream-line flow. Accordingly the section of S-in. pipe 
with bell mouth at bottom to meet the 3-in. section was introduced 
The effect of this was very noticeable, as the curves for the remain- 
ing tubes were very nearly symmetrical. 
With a couple of exceptions, the curves indicate 
1 That the velocity at the throat 
the flare) is uniform, falling off at the walls 
2 That this uniform velocity breaks down at the sides of the 
diverging tube first and gradually falls off nearer and 
nearer the center. The curves for the first seetion below 
the throat indicate this 
3 That the draft tube, the uniform 
velocity which persisted at the center finall\ disappears 





(before the water enters 


some distance down in 
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and the velocity curve becomes peaked at the center 





t That this peaked curve persists down the rest of the tube, 
flattening out somewhat toward the mouth, but evel 
there having a center velocity of from twice to five times 

the wall velocity 
5 That this ratio of center velocity to wall velocity increases 

with the angle of flare 

6 That at a distance below the mouth of the draft tube equal 
to the diameter at this point, the curve remains peaked 
This is only based on the four under water traverses below 

draft tube “D.”’ 

“Lateral flow,” the motion of the water due to the flare, appears 
to be greatest near the wall, breaking down the velocity curve 
very greatly here. Its effect at 
gradual and, at first, uniform. 

At the end of the tests the impact orifice in pitot tube No. 1 was 


the center of the tube is more 





plugged and a small hole drilled in the side. A traverse (Table 4 
TABLE 4 TRAVERSE DRAFT TUBE “D,” 4.24-IN. SECTION 
Rad. to Piezom Tube Hook 
pitot eter press Diff gage 
2.021, $2.75 $2.30 0.45 0.910 
1.92 12 85 $2 10 0.75 oO 910 
1.72 43.15 41.70 1.45 0.910 
1.42 $3.50 41.10 2.40 0.910 
0.821 $3.60 10.90 2.70 0.910 c 
0 $3.65 40 85 2 sO 0 910 
0. 82R 43.60 41.00 2 60 0. 910 
1.42 13.40 41.40 2.00 0.910 
ee. $3.20 41.90 1.20 0 910 
1.92 $3.00 42. 30 0.70 0 910 
2 02R $2.85 42.60 0.25 0 910 
was made, referring the pitot-tube readings to the piezometer 
at the wall of the tube. It will be seen that the pitot tube records 
a lower reading than the piezometer. This is not due to whirl 
as the differences are all negative. The curvature of the pitot 
tube would not permit its side orifice to record true pressure. ’ 
It would be of interest in the future to conduct tests under very 
low rates of discharge, also to determine whether or not there is a 


variation of pressure across a section. 
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Science in the Textile Industry 


Ho Textile Division of The American Society of Mechanical 
engines rm 1s endeavoring te direct the thought of the te xtile 
In textile 


there has heretofore 


industry into scientific and engineering channels. 


manufacturing, as in many other industries, 


been a great deal of empiricism. This has been notably the case 
in kngland where the industry has been built up on a great deal of 
tradition, and where very littl 


textile-manufacturing processes, 


fact has been used in many of the 


To the end of developing this kind of thought, the Textile Division 
held an important meeting in New York on th sion of the An- 


occ 


nual Meeting of the Society on Friday, December 9, 1921. Th 
papers presented and the discussion which followed certainly con- 
firmed the viewpoint that research work in the textile industry must 
be conducted on the basis that the engineering principles of every 
existing process must be suspected until research work has demon- 


trated that thev are founded on fact 


Brith otton manufacturers have <t contributed S1L.000.000 


broad research work in the textile indust: Phi 
t the meeting by Charles T. Main of Boston. P 
President of the Society, who presented a report of the deleg 


the Society to the Second World ( ‘otton ¢ onlerence at \I imcheste! 
July, 1921. In the opinion of Mr. Main 


for the conduct of 


was brought out a 


england in this is » lessar 


for American manufacturers, who naturally pride themselves ups 
their openmindedness, and who will wish to keep abreast t 
brothers across the sv 

The two technical paper presented at the session were Hidd 


Wastes in Textile Plants, by T. P. Gates, 


nd Keonomy in Text 


Hidden Wastes in Textile Plants 


By THAYER P. GATI 


6 bee purpose of this paper is to point out a few of the losses found 
. +} 


e average textile plant which have been verv largel Cl 
ked and which can be greatly reduced through the applicatior 
gineering research. The types of losses considered are 

e occurring in the operation of equipment and the utilizat 
iterial Che paper also points out the opportunities in tl 
xtile field for men of engineering training 
Phe essentials in any study on the elimination of wast 
to determine the t present operation 
to determi What new facts 1 by ind by 
esearen 
iplv these fact the improvement of opr 
ISX AMPLI #” Mertruops EMPLOYED IN ELIMINATION OF 


Waste in TEXTILE MILLS 


\s an example of this 
juipment, the 


method in the xT id\ ol the operatiol 


output Irom a water mangle as used in cloth- 


ishing plants may be used. Knowing the present output of the 
ichine, the first step would be to determine the maximum speed 
t which the machine would operate mechanically, allowing of cours 
proper factor of safety at the weakest point, and then find whether 
he goods could be put through the machine at that speed cCOnsIs- 
nt with proper quality. 
In such a study it may be found that the cloth will not open to 
idth from the rope form at the re quired speed because the beaters 
the scutcher will not take care of it properly. This involves 
‘perimental study by the engineer to determine changes necessary 
this scutcher to take the increased output. 
Then it may be found that the goods are damaged on the ex- 
nder. The questions are Immediately asked: at what place on 
expander? what are the reasons for the damage? and how can 
difficulty be eliminated? Another job for the engineer. Fur- 
r, it may be found that the plaiter will not deliver the goods into 
e truck at the new speed. The engineer again asks why, and 
proceeding to overcome this difficulty by employing the methods 
engineering research to solve these problems, one at a time, the 
iximum capacity of the machine is finally reached. In m: ny 
tances the output as a result of these studies is more than doubled, 
the failure to take advantage of this possible increase consti- 
tes a larger “hidden waste.”’ 
In many plants chemical problems may limit the output. As it 
usually possible to redesign the mechanical equipment to take 


‘Cons. Engr. and Textile Specialist. 
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Drying, by B. R. Andrews. The first of these papers pointed out 
few of the | ‘ ound in the average textile plant whi nave 
been largely overlooked, and which can be greatly reduced through 
the application of engineering research The second enunciated 
the principles of satisfactory and economical drying, with reduced 
renrinted le 
PROVIDENCE, R. 1 
( t ! l standp 
( rk s 1 Ty ! he chemical labor 
is to dete e what are t] riabl id tl 
ae . ne ea ; each when com! 
qT is 1 ‘ if l iit ’ 
ing l standar g rl 
! | eterminatior luster Cel 
' init should ‘ eat y} w ¢ 
! y e clot \ submet ( | y 
e st | unit is the degree ot eness combined 
y | aging « es of the goods bleached. 7 
> ge ret ( pic a the Lr om t take fT 
lay t to the st the equipme to give the 
itpu 
The first experience of the ithor with textile resear ( 
vhen he was engineer of a large finishing plant. One of his problems 


Was to locate a new bleach house to take care of approximately 50 
\ careful study 


where the building could be 


per cent inerease in production failed to 


reve 
inv place located and anv continuity 
of the The present bleach house was then 
could be handled there The ma 


chinery was of modern type, was run at the highest practicabl 


processes be maintained 


examined to see if the increase 


speeds, and could not be rearranged to provice tor any additional 
\n examination of the chemical part of the problen 
showed. however. that a 50 per cent increase could be taken care 


equipment 


with a slight increase in water and chemicals. 

The problem was finally solved over protests that it had never 
heen done before, by running two strands of cloth side by side 
through the same machinery at the same time instead of one as had 
been the previous practice. Many experiments were made. before 
this was accomplished successfully, but the new method enabled 
the plant to secure approximately 50 per cent increase in production 
with practically the same equipment running at the same speed, 
with the same amount of labor and with a very slight addition of 
water and chemicals, 

This solution caused a very considerable saving in the cost of 
production and also pointed the way to further investigations 
throughout the plant, with the result that many processes were 
revolutionized and large savings made 

A short time ago a mill treasurer spoke very contemptuously 
of the possibilities of engineering research in his plant, stating that 
he knew the business thoroughly, having started in it as a 
When asked if he was not using individual ‘‘dollies” for scouring 
worsted cloth before dyeing, he replied that he had about twenty- 
five of them, each one of which required one operative. He was 
much surprised when informed that all of these dollies could be 
replaced by one continuous scouring machine, or at most two, re- 


hoy. 
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quiring but one operative each and using a smaller amount of soap. 
Is this not a “hidden waste?” 

The increase of output in the operation of tenter frames in another 
plant may be taken as a further illustration. After careful engi- 
neering investigation the dry or hot room was perfected and the 
frames readjusted to handle the capacity of the dry room. As 
a result the output was increased over 150 per cent, with a 50 per 
cent reduction in labor cost. The saving of labor on this job alone 
within a few weeks more than offset the entire cost of making the 
study and of changes on the machines. 

The foregoing examples have all been taken from dyeing and 
finishing plants. Turning now to an entirely different line, a knit- 
ting mill started about eighteen months ago to study its machines to 
see if the output could be increased. The net result of much re- 
search work on these machines together with a study of the yarn 
used, was that the output of the entire plant was increased more 
than 25 per cent with the same equipment. The number of im- 
perfections were reduced very materially, and in spite of the higher 
wage rate there was a substantial reduction in the labor cost per 
pound of prod ct. 


Various Meruops or Cutrtinc Down Wastt 


Occasionally in the study of equipment it is found that cutting 
down speed may increase output as well as quality. One illustra- 
tion of this may be found on pickers in a cotton-spinning mill, where 
i reduction in the speed of the beaters fre quently raises the quality 
of the product, cuts down waste of materials, and betters the pro- 
duction in the later processes. 

Considerable saving can oftentimes be made in the purchasing 
of materials. This requires research to 
product may not be used to replace a more expensive one With equal 


} 


determine if a cheaper 
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or better results. An example of this is found in the studies made 
to determine if a lower-grade cotton may not be utilized to advan- 
tage. The use of this cotton calls for greater care in purchasing 
and a careful study of the processes of cleaning and mixing to main- 
tain proper strength and uniformity. This, however, has been done 
by a number of mills without lowering the quality of their product 
and has resulted in large savings in the finished product. 

Another source of loss in many plants is due to the waste of 
material in process and the reworking of materials which have 
become damaged. Records should be kept to show the extent of 
these losses as such records will undoubtedly assist in reducing the 
waste and act as a stimulant to maintain them at a minimum. In 
some finishing plants, for example, the amount of rehandled goods 
due to stains, poor dyeing, poor bleach, etc., oftentimes reaches 
15 per cent of the work done, while in other plants it falls below 
1 per cent. Frequently the amounts of seconds, 
rags reach large figures. 


remnants and 
In some plants no records are maintained 
of such losses, so undoubtedly these can be characterized as “hidden 
wastes.”’ 

In addition to the studies in the operation of the machines and 
in the utilization of materials, it is desirable to standardiz } 
oughly the labor jobs on these machines. Frequently the engineer 
ean develop labor-saving devices that will reduce the number of 
operatives required. In other cases standardization may be carried 
to such an extent that less skill is needed on the part ol the operative 
and lower-grade labor can be used. 

Throughout this paper emphasis has been placed on the savings 
which may be the textile field, 
which has been much neglected up to this time, and it is the belict 
of the author that in the future great improvements in operation 
will undoubtedly result by the re placing of tradition with definite 


1 1 
| 


knowledge of facts determined by such research. 


made by engineering research in 


Economy in Textile Drying 


By B. 


THs paper suminarizes some of the means by which those ex- 

penses which contribute to the cost of textile drying may be 
reduced without causing simultaneous increases in damaged goods 
and without reduction in quality of work produced. There are 
many such items of expense, but they may be included under the 
three groups of labor, overhead, and steam. 

The relative values of these groups are shown approximately 
in Fig. 1. The labor item includes only that labor actually applied 
to manufacture; the overhead item includes the labor for mainte- 
nance, as well as interest, depreciation, taxes, and the cost of power. 
While the relative value of each very naturally varies with the differ- 
ent classes of work, most textile drying is done either on cans or in 
an air drier, so that a fair average is obtained from a range consist- 
ing of starch mangles, drycans and tenters, and it was on such a 
range that the data for plotting Fig. 1 were obtained. Selection 
was made, not of an average installation, but of one operating with 
a comparatively high efficiency, thereby representing a good dis- 
tribution of these expenses for low cost of drying. 

It is natural to attempt drying economies by considering each 
item separately, yet it is no more possible to do so than in any other 
manufacturing process, for reduction in labor cost will probably 
be obtained by increase in investment and consequent overhead 
expense. If it is obtained by increasing the rate of drying, without 
much increase in investment, then a sacrifice of steam economy 
is likely to result. However, if the cost of handling is halved by 
halving the drying time, with a reasonable increase in overhead and 
no reduction (or even a 50 per cent increase) in steam consump- 
tion per pound of goods produced, an overall economy has resulted. 
Also, the increase of the rate of drying may make possible the com- 
bination into a range with calenders, starch mangles, etc., with a 
reduction of labor, not to one-half, but perhaps to one-third or one- 
fourth. Therefore, it is usually safe to assume that what is wanted 
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above all else is to secure the maximum speed at which goods can 
be handled without damage, and then to maintain this speed at 
the minimum overhead expense and steam consumption. 


While these conclusions are almost obvious, the actual drving 
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process itself is not quite so clear, and a general understanding 
of it is necessary in order to consider this item of speed intelligently 
Textile drying is usually nothing more than the conversion from 
liquid to gas of the free water, or free solution, carried by the 
material after leaving the extractor, suction box, or squeeze rolls. 
The hygroscopic moisture enters only rarely into the problem; 
that is, the process is really “drying,” and not the processing often 
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erroneously called “drying,” which must be carried on under 
the most carefully regulated combinations of temperature, humidity 
and time. Consequently, with drier temperatures not exceeding 
220 deg. fahr. and humidities approximating bone-dry atmosphere, 
we have simply a matching of vapor tension between the water in 
the material and the air in immediate contact with it. The higher 
the former, and the lower the latter, the more rapidly the process 
can be carried on. 

There are three good ways of raising the vapor tension of the 
water in the material: (a) by contact with a hot surface; (b) by 
contact with hot air having a high wet-bulb temperature; 
(c) by radiant heat. 

There are two good ways of maintaining a low humidity in the 
air in immediate contact with the material: (a) by a high drier 
temperature; and (6) by rapid air circulation. The second is of 
the utmost importance because the film of air in immediate contact 
with the surface in an undisturbed atmosphere becomes very nearly 
saturated. 

In the case of a material brought into contact with the hot surface, 
moisture may be transferred immediately into water vapor by main- 
taining the temperature of this surface high enough to keep the water 
in the material above 212 deg., the vapor then condensing and being 
reévaporated by the surrounding atmosphere. It is just this method 
of drying that is utilized with drycans and drum slashers. It gives 
the most rapid rate of drying, as well as the greatest economy, 
particularly where an air current is’ used to disturb the sluggish 
film of saturated vapor on the surface of the material, thus giving 
a direct evaporation in addition. Such air circulation is best ob- 
tained by properly designed hoods over the slasher and blast nozzles 
on drycans. 


and 


In case of a material which cannot be brought into contact with 
the hot surface, but which must be dried quickly, rapid air currents 
become almost absolutely necessary and radiant heat desirable. 
However, the use of air currents and radiant heat is usually limited 
by the nature of the material and its possible arrangement in the 
drier, so that the most common form of textile drying, next to 
dryecans and slashers, is that in which the material is heated and the 

tent heat of evaporation entirely supplied by the air in contact 

ith it. For example, skein driers and festoon driers, with which 
the air is blown over or around the product, stock driers, and the 
ist” type of knit-goods driers, with which the air is blown 
hrough the stock. However, there are cases in which strong air 
lasts and radiant heat can both be used, such as with a straight- 
iway tenter frame. Here radiant heat alone, plus the convection, 
hich is a natural result, will give one rate of drying; 
me at a high temperature will give a higher rate; but 

n of the two, the highest rate. 

From the foregoing it will be seen that textile drying resolves 

elf into two general classes: (a 


air blasting 
il combina- 


with the material in contact with 
hot surface; and (b) with the material in contact with air only, 
that for a study of steam economy it is best that the two classes 
considered separately; and the following table, prepared from 
e averages of many tests run on efficient drycans without air blast, 
ves the approximate distribution in per cent of the total steam 
ed for the evaporation of one pound of water 


Per Cent 


Loss by radiation 20 
Heating wet material l 
Evaporation of water. . , 79 

Total 100 


1225 B.t.u. or 1'/,lb. steam at 5 Ib. gage. 
That drying on cans is a very efficient method is apparent and 
ll known. However, actual mill averages often run double this 
nsumption because of time lost between runs and improper 
portion of width of goods to the width of cans. 
In the second class of driers, possible economy of steam is much 
ater, for while the steam used per pound of water evaporated 
& practical air drier can never be equal to that used in contact 
ers, the average air drier is more complicated and therefore more 
iffieult to build and operate efficiently. The following table gives 
destinations of heat required to evaporate one pound of water 


calculated from test data on such a drier of more than average 
efficiency: 


+} 
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Loss by radiation.... : A 14 
Heating wet goods 


0.5 

Evaporation of water aia 16.5 
Air change ph wt ’ 39 
Total 100 


or 2150 B.t.u. or 2'/, lb. steam. 
No loss has been attributed to leakage, because a properly de- 
signed drier can usually be so arranged that even though it may 
not be made air-tight, and openings must be provided for ingress 
and egress of the material, all of the leakage can be inward and be 
come the new air required for evaporation without upsetting to any 
great degree the most efficient route of air travel through the drie1 
Inasmuch as neither the heat required for evaporation, nor that 
necessary to raise the wet material to the temperature at which 
evaporation takes place, can be reduced to any material extent, 
steam economy must be effected by a reduction of radiation loss 
and the heat required to raise the temperature of the new air used 
to carry off the water vapor. It is sometimes possible to use th« 
heat contained in this exhausted air either for heating or to aug- 
ment some other drying process where a high percentage of humidity 
is permissible or desirable. 
In the foregoing brief statement of generally well known drying 
facts, it has been the intention to bring out 
1 The desirability of reducing the drying time in any drier at the 
expense of steam, or even labor, because of the preponderance 
of the overhead item 

2 That this increase in the rate of drying must usually be obtained 
by increased temperature of the material being dried, and 
decreased vapor tension of the air actually in contact with 

3 That reduced labor costs, while usually a natural consequenc: 
of increased speed from the drier, can often be further reduced 
by combining the drier with other machinery into a range 

t That steam consumption can be cut only by eliminating leak 
age, reducing radiation by insulation, and using the minimum 
amount of new air for removal of water ~ 

5 Because cans meet all these conditions, they should be used in 
preference to all other types of driers wherever the nature of 
the product will permit. 


DISCUSSION AT THE SESSION ON 
TEXTILE WASTE 


A T THE session on Textile Waste, Past-President Charles T. 
4 4Main, who had been appointed, with Sidney B. Payne, to repre- 
sent the Society at the Second World Cotton Conference, held in 
June, 1921, in Manchester, England, submitted his report. Two 
papers were also read, namely, Hidden Wastes in Textile Plants, by 
Thayer P. Gates, and Economy in Textile Drying, by B. R. Andrews. 

The discussion of the paper by Mr. Gates was opened by Clarence 
W. Marsh' who spoke of the possibilities of textile plants making 
some of the materials used by them. It is a fact, he said, that any 
concern using chlorine and caustic soda, especially a textile mill 
where steam is used for heating and power is therefore comparatively 
cheap, can make it infinitely cheaper than it can be bought. The 
reason, he said, is that many of the steps necessary to convert 
chlorine bleach into the finished product which the textile manu- 
facturer uses represent economic waste. Chlorine and caustic 
soda can be used as delivered from the mill without conversion. 
To liquefy chlorine, he said, costs a cent and a half, the container 
from half a cent to a cent, and shipping a cent and a half. Money 
must be spent on the control apparatus for the liquid chlorine 
when an equal amount might purchase apparatus for making 
chlorine. And finally, the liquid chlorine must be transformed 
again into a gas. 

Francis A. Chiffelle? said he wanted to emphasize the need of 
plant investigation. He asked if there was not a limit to the speed 
of tenters. A tenter chain, he said, was not built for high speed. 
Chain manufacturers would hesitate about putting in a chain like 
a tenter chain on ten-tooth sprockets and yet all tenter chain is run 
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on ten-tooth sprockets. With expensive chain like tenter chain 
there is a limit to the speed which should be allowed. Chain manu- 
facturers, he said, figure on about 350 ft. or 116 vards per minute. 
The author said he had known tenter chains which had been running 
two vears at a speed of 110 yards per minute, and oceasionally at 
a maximum of 140 yards per minute. Mr. Chiffelle thought that 
this speed was too great for economy, and the author replied that 
the problem was to determine whether it was cheaper to run fast 
and have the chain wear out in a few years, or to run slow and have 
it last. twenty. 

D. M. Bates* spoke of his experience in replacing the iron bearings 
of chains with maple, and of work done by the late H. L. Gantt 
in doubling the vardage in textile plant with less wear and tear on 
the machinery. In regard to textile mills making their own bleach, 
as had been suggested by Mr. Marsh, he pointed out that this had 
been considered many times. The convenience of handling the 
liquid chlorine was appealing, even though the liquid was expensive. 
There were also difficulties, he said, in making chlorine in the 
relatively small quantities required by the average cotton bleachery. 

H. M. Burke’ said that as an engineer he realized that more 
scientific knowledge of the textile industry was needed. It was 
hard, he said, to convince owners of textile plants that this was so. 
Much of the knowledge of methods and machinery, however, was 
merely empirical. There was, he thought, a need for research in 
this field. It might be necessary to get enough publicity from 
engineers to sell such ideas to the man handling the money in a 
textile plant. This could not be done properly unless the processes 
were studied scientifically. 

The author said that it had been his experience that it was easier 
to convince the man who handles the money than a board of direc- 
tors. He had found it a good plan to tackle one problem at a time 
and to get results. Results were always pleasing to the board of 
directors. 

Mr. Burke compared the textile with the shoe industry, in which 
highly specialized machinery had been introduced as a result of 
study. 

Paul A. Marion® opened the discussion of Mr. Andrews’ paper on 
Economy in Textile Drying. The author, he said, had pointed out 
very clearly that the way to increase economy in textile drying was 
to increase capacity. Several means of increasing capacity had 
occurred to him. The most important factor was the operator. 
Many existing installations would be capable of greater capacity if 
operators could be induced to obtain it. A second means was to 
improve the load factor in the case of multiple-width cans; to load 
these cans to the proper width with the number of strands for which 
they were designed. Why should finishing plants not be run 
twenty-four hours a day like paper mills? Another means of in- 
creasing capacity, he said, was to put all machinery in first-class 
condition, and another by removing the moist air from ‘the cloth. 

L. B. MeMillan® discussed some statements by the author which 
had to do with loss of heat from galvanized iron surfaces. He 
pointed out that the tests made at the University of Illinois which 
showed that more heat was lost from such surfaces when e vered 
with asbestos paper and to which the author referred, were correct, 
but he was afraid that a wrong interpretation might be placed upon 
the results because of the fact that the radiation from bright polished 
surfaces of galvanized iron or tin would ‘increase as the surface 
became dufled by rust. 

He also spoke of the insulating value of air spaces, pointing out 
that in order to be effective these spaces must be extremely small 
so as to prevent a circulation of air within them. 

The author replied that he did not wish anything he had said to 
be taken as a complaint against asbestos insulation on the surfaces 
he had referred to. It was interesting to note, however, that these 
surfaces in connection with driers did stay bright. 

J. A. Campbell’ asked if double ends were still used on driers to 
take off the large amount of moisture that comes from nozzles on 
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straightaway tenters. The author replied that he had not seen 
such installations in the last few years. 

Charles H. Bigelow* asked what differences were found in apply- 
ing air on the top and on the bottom of goods in straightaway tent- 
ers where a source of hot air is used. The author replied that such 
differences would depend upon the arrangement of the heater. It 
seems to make no difference if only air is used whether it is blown 
on the top or the bottom but with heater coils located above the 
goods there is always a danger of spots from dust and water drop- 
ping from above. 

W. H. Carrier® said he wished to commend the author's con- 
sideration of the economic as well as the engineering features of 
drying. In the interest of accuracy he wished to clear up a possible 
ambiguity in the sixth paragraph of the author’s paper where he 
states: “There are two ways of maintaining a low vapor pressure 
in the air in immediate contact with the material.’ All investiga- 
tions show, he said, that the air in immediate contact with the mate- 
rial issaturated. The degree of saturation cannot be lowered. The 
saturated air can be removed, and by raising the temperature the 
moisture content of the air is raised. Heating has the effect of 
removing more moisture for the reason that the film of air neat 
the surface of the material can absorb a greater amount of moisture 
for a given mass. The vapor pressure is increased, not decreased, 
and this involves a more rapid rate of drying. The object stated 
by the author is accomplished, but in the opposite way. A higher 
drier temperature does not decrease the vapor pressure of the air 
which is fixed by the air supply and depends on the dewpoint 
It does raise the wet-bulb temperature and the vapor pressure 
of the moisture. The vapor pressure of the air in the film in con- 
tact with the material depends on the wet bulb-temperature. The 
rate of evaporation depends on the difference of vapor pressure of 
the film of air and the vapor pressure of the surrounding air. The 
vapor pressure of the film is above the vapor pressure of the air, 
and the higher temperature causes a high vapor-pressure difference. 
Rapid air circulation does not lower the vapor pressure on the 
material, except in the case of dryeans and paper machines. The 
ambiguity lies in the fact that the type is not specified. If the 
author refers to dryeans and paper machines, his statement is true 
and applies, but if air alone is used it does not apply, for in this case 
the vapor pressure of the air is not lowered, but remains practically 
constant and depends on the wet-bulb temperature. The effect of 
high velocity, however, is very important, as the author points out, 
because at high velocities the film of saturated air in contact with 
the material is swept away. For example, if the velocity is in- 
creased from that of still air to 230 ft. per min., the evaporation is 
doubled, and if to 280 ft. per minute, it is trebled. 


De-lroning Water 


The water from the Metropolitan Water Board's wells at Wal- 
tham Abbey and Rammey Marsh having become charged with 
iron, it was decided to lay down a plant to deal with the trouble 
The work is now nearing completion. The plant installed consists of 
twelve Candy iron-removing filters, each of 8 ft., 3in. internal diam- 
eter and about 7 ft. high. The filtering medium consists of aerating 
and iron-removing sand and polarite. A small quantity of com- 
pressed air will be injected into the unfiltered water for the oxidaza- 
tion of the iron in solution. The polarite acts as a catalytic agent, 
transferring the dissolved air to the iron with which it combines 
to form an insoluable hydrated oxide of iron. By this means it is 
hoped to reduce any iron which may be contained in the water to 
be treated to 0.01 part per 100,000. Ten of the filters, which will 
together be capable of treating two million gallons of the water in 
twenty-four hours, will usually be in service together, the remaining 
two acting as spares. For working the filters, a compressor plant, 
driven by Pelton wheels, has been installed. The whole of the 
apparatus is enclosed within a brick building, having a reinforced- 
concrete roof. The subsoil on which the building had to be erected 
is of a peaty nature, and is charged with water. It was conse- 
quently necessary to support the filters and the building on a 
reinforced-concrete foundation supported on reinforced-concrete 
piles. 
~ §Ch. Mech. Engr., Millville Mfg. Co., Millville, N. J. 
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Significance of Standardization to American 
Industry and the Federal Government 


The Advantages of Standardization to All, Including the Government as the Largest Consumer 
the Government Should Coéperate with Industry 


How 
What is Being Done by the 


American Engineering Standards Committee 


By A. 


TH! significance and importance of standardization to industry 
and to the Federal Government seem almost axiomatic to 
those of us who have been actively interested in standardization 
work for a number of years, and since the present is a particularly 
opportune time for the launching of extensive cooperation between 
Government and industry, it seems well to point out the oppor- 
tunities and means for such cooperation in industrial standard- 
ization. 

The United States Government is probably the largest pur- 
materials in the world. The War and Navy Depart- 
ments obviously have special requirements with reference to their 
military needs, but aside from these the interest of the Govern- 
ment in standardization is the same as that of all other consumers 
The Government maintains an unrivaled group of research organi- 
zations, the principal object of which is the furthering of the 

our industries. In addition, the efforts of the 
present administration show a keen appreciation of the importance 
of standardization and its bearing upon industry 


chaser of 


development of 


as a whole, and 
relation of 


constitute a most significant development in the the 


and industry. 
Of the manv ad 


(,overnment 
vantages to be deri ed by both industrv and the 
Government from standardization along national lines, the 


to be 


| Mass production, with 


most 
important seem 
its obvious advantage to the producer 
means reduction in cost. Competition engendered by such 
production insures to the consumer, including the Government, 
the benefit of reduction in price 

limination of wide varieties and sizes permits producers to 
concentrate on those retained, and facilitates improvements 
in method and equipment that will ultimately result in the 
elimination of waste and the reduction of cost to the consumer, 
including the Government 
Putting all 


In competition in both domestic and foreign trade, 


tenders on an easily comparable basis, promotes 
iairhness 
to the benefit of both producer and consumer 

+ klimination of indecision in both production and utilization 
removes a prolific cause of inefficiency and waste 

the 

producer uninterrupted manufacture from stock during periods 


the 


Stabilization of production and employment means tor 


ol depression This is of vital interest to Government 


as being of benefit to the countrv as a whole 

\ccumulation of stock means prompt deliveries by the producer, 

and eliminates the necessity of the Government itself carrying 

a large inventory of material 
Again, the World War showed us the need of standardization 
and the results obtained were of unlimited 
Would it not be 
1t to profit by the lessons taught by these experiences, adapting 
conditions? The 
andardization are no less real in the midst of the post-war read- 
struggle. The need for unification of standards is, in 
ct, greater than ever before; for the manufacturer needs it to 
‘tain maximum production, the distributor to minimize stock 
ried, and the consumer to secure articles at the least possible 
st 


ong national lines, 


rvice to the country as a whole. a calamity 


em to peace-time advantages of national 


istment 


> 
STANDARDIZATION AS A Factor IN TRADE 


In outlining some of the factors tending to emphasize the signifi- 
ance of standardization, the great importance of standardization 
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Am Soc.M.E. 
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in helping fo retain our toreign trade and meet keen 
both 


national standardization is being carried on in 


competition 


from abroad has not been mentioned. In Great Britain 


and Germany ten- 


sively. German industries are carrying out a far-reaching program 
of standardization 
dented industrial 


on an extensive 


fA necessary step in building up an unprece- 


structure which must rest in large measure 


trade. It is being woven very intimately 


loreign 


into the industrial fabrie of the countrv under the guidance of an 


} 


organization which functions very much like the American Engi- 

neering Standards Committee, and in its work 5000 German in- 

dustrial firms are coéperating. 

COOPERATION BETWEEN GOVERNMENT AND INDUSTRY IS VITAL 
For reasons which neither can be blamed exclusively, there 


no doubt that the industries of this country and the Govern- 


ment Departments in many instances have not coéperated in a 


standardization along national lines 
(10 


results in 


In national standardization the ition of the ernment 


coopel 


is necessary to industry and vice-versa, This result can best be 
ealized through representative conferences in which specific pro- 
ects are initiated, and representative committees by which the work 

sper projects is carried out. In the work of such confer- 
ences and committees, industry and government should participate 


ictively through accredited representatives of all interested bodies. 
It has bee hn the 
Committee tha 
is de 


) 
and committees 


experience of the American Engineering Standards 


t the necessary industry-wide spirit of cooperation 
veloped and utilized through such representative conferences 


No doubt 
tion in the experience of the Government Departments which have 


this statement would find confirma- 
followed the same comprehensive plan 
To obtain the ' 
dustry, the Government should not attempt to set up standards 
standards acceptable for use by others for 
It should consider itself one (although a very 


maximum of benefit from coéperation with in- 


¢ 


at variance with 


identical purposes. 


large one) of the many consumers, and in its dealings with the 


manufacturers should coéperate with other consumers in formu- 
lating standards acceptable to both producer and consumer 


By means of conferences and committees truly representative 


of each industry as a whole (including consumers as well as pro- 


ducers), the bureaus can determine what are the needs of industr 


and learn in just what way their facilities can best be utilized. 
The bureaus need have no fear that their services will not be 
appreciated The fact is that they will be recognized as being 
indispensable to the industries, and the industries will use their 


powerful influence to insure for the bureaus adequate equipment 
and personnel to carry on their work in a proper manner 


FoR ALI 


The benefit to be derived from having only one set of standards 


BENEFIT OF ONE SET OF STANDARDS 


is so great that the producers should be willing to comply with 
more severe requirements that are uniform, in preference to less 
severe requirements different for each consumer or group of con- 
sumers. On the other hand, consumers should be willing to accept 
less severe requirements, thereby obtaining the benefit derived 
from economy in manufacture, rather than insisting on more 
severe requirements with accompanying added cost. An ideal 
specification is one which can readily be met by a producer who is 
competent and willing. When a specification is so severe that it 
condemns much good material, it results in economic waste. The 
creation of uniform national standards means economy for the 
producer, the consumer, and the country as a whole, and hence 
activities which will accomplish this desired result should be en- 
couraged by the Government to the maximum extent. 
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A recent event of unusual importance was the organization of 
the Federal Specifications Board, for unifying the specifications 
for all Government purchases, military as well as non-military. 
This Board has been charged with the duty of compiling and 
adopting standard specifications for materials and services, and 
bringing specifications into harmony with the best commercial 
practice wherever conditions permit, in order to broaden the field 
of supply. If common standards are arrived at for the Govern- 
ment and the industries of the country, might it not be advan- 
tageous to have a common agency charged with the duty of de- 
termining what materials and services do meet properly the stan- 
dards adopted? It is understood that in at least two of the most 
important industries of the country plans are now under considera- 
tion for the establishment of such a common bureau of inspection. 
As illustrating the possibilities of such a plan, may be mentioned 
the great services rendered both the industries and the Government 
by the adoption of uniform specifications for electric lamps, and 
the concentration of the inspection of all Government specifica- 
tions for such lamps. 

In discussing the relation of the Federal Government to the 
movement for industrial standardization along national lines, one 
naturally thinks first of the Government as a great consumer. 
But the relation is far broader than that, for in lending its moral 
and material support to the movement, the Government has an 
opportunity of the first importance in its labors to “promote the 
general welfare’ of the country as a whole. 


RELATION OF GOVERNMENT RESEARCH TO STANDARDIZATION 


The relation of the great Federal research bureaus to industrial 
standardization is no less important than that of the great pur- 
chasing bureaus. Research and standardization are very closely 
related, and in many ways they are supplementary. By showing 
the need of reliable information as to the facts, in order to deter- 
mine the best practice, and secure agreements on moot questions, 
standardization acts as a powerful stimulus to research and de- 
velopment. But what is of even greater importance, standardiza- 
tion is a principal means of getting the results of research and 
development work into actual use in the industries, so that the 
industries themselves, and finally the general public, may reap 
the advantages. 

One of the most direct and effective methods of getting the 
results of the investigational work of the research bureaus intro- 
duced into, and of service to the industries, is by coéperation 
between the research bureaus and the industries, through working 
standardization committees, which must necessarily be joint com- 
mittees of the various bodies interested in each specific project. 
The many advantages of such coéperation, both to the industries 
and to the bureaus, are obvious. 

What is no less important, such coéperation is very effective in 
helping to extend a knowledge and appreciation of the work of 
the bureau in the associations speaking for the industry. As 
illustrating the significance of this, considerably more than a 
hundred national organizations are now codperating through 
accredited representatives in the work of standardizing committees 
functioning under the auspices and rules of procedure of the Ameri- 
can Engineering Standards Committee. In this work the Bureau 
of Standards, the Bureau of Mines, and the Forest Service are 
taking a very active part, and in so doing are rendering ex- 
tremely important services to their respective industries. This 
coéperative work will be no less valuable to these bureaus than 
it is to industry. 


CLEARING HouUsE FOR STANDARDIZATION ESSENTIAL 


In order that standardization along national lines may be brought 
about, it is necessary that there be some central body to act as a 
clearing house in standardization work. It is essential that there 
be brought together information concerning the organizations by 
which standards have been formulated and are being promulgated 
and details relating to such standards as are already in use. From 
the central body charged with the duty of collecting this informa- 
tion, it should be transmitted promptly wherever needed to insure 
the elimination of conflicts in the formulation of standards. The 
success to be expected from a central body organized for the pur- 
poses just stated obviously depends upon the authority invested 
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in it, and the recognition received by it from the organizations 
throughout the country which are engaged in doing standardization 
work. 

The need for closer coéperation in order to prevent duplication 
and the promulgation of conflicting standards in America crystal- 
lized in the appointment of a committee by the American Society 
of Civil Engineers, the American Institute of Mining and Metal- 
lurgical Engineers, The American Society of Mechanical Engi- 
neers, the American Institute of Electrical Engineers, and the 
American Society for Testing Materials, which formulated a plan 
resulting in the organization of a permanent committee made up 
of representatives of the five societies mentioned and the three 
Government Departments of War, Navy and Commerce. The 
Constitution of this committee, the American Engineering Stand- 
ards Committee, was broadened later to permit the representation 
of other bodies, and at the present time it has 50 representatives 
from 18 bodies or groups of bodies including 7 national engineering 
societies, 13 national industrial associations, and 5 Government 
Departments, including the Departments of Agriculture and 
Interior in addition to the three already mentioned. There are 
now 37 different national organizations which have accepted 
sponsorship for a total of 59 projects. In addition there are 108 
cooperating organizations other than the sponsor bodies, bringing the 
total to 145 national organizations who are actively coéperating 
in the work of the American Engineering Standards Committee 
and who have appointed accredited representatives to serve on 
sectional committees. 


OBJEcTS OF AMERICAN ENGINEERING STANDARDS COMMITTEE 


The objects of the American Engineering Standards Committee 
briefly stated are: 

“To unify methods of arriving at engineering standards, and to 
secure coéperation between various interested organizations, in 
order to prevent duplication of work and promulgation of con- 
flicting standards. 

“To receive and pass upon recommendations for standards but 
not to initiate or develop the details of any particular standard 

“To act as an authoritative channel of coéperation in interna- 
tional engineering standardization. 

“To promote in foreign countries the knowledge of recognized 
American Standards. 

“To collect and classify data on standards and standardization 
bodies in the United States and foreign countries, and to 
bureau of information regarding standardization.” 

As a result of the work in which the American Engineering 
Standards Committee is now actively engaged, existing 
standards are being brought into harmony, and there are being 
created truly representative committees to formulate new stan- 
dards. The methods employed obviously differ somewhat from 
methods utilized hitherto, and it must be acknowledged that they 
are not yet fully understood by many of the organizations in 
America that should be coéperating in standardization along 
national lines. 

The Rules of Procedure of the American Engineering Standards 
Committee are at times misunderstood, not by reason of their 
complexity but because of their extreme simplicity. Only when 
a standard has been formulated under such auspices that it has 
the endorsement of substantially the whole of the industry to 
which it applies is it considered qualified to be designated an 
“American Standard.” The advantage resulting from insuring 
that all standards to be thus designated have been formulated 
under the proper auspices and are acceptable to the industry in- 
volved are so self-evident that it is sometimes difficult to under- 
stand why everyone does not appreciate the industrial significance 
of the work of the American Engineering Standards Committee. 
The Committee does not concern itself with the technical details 
of the standards submitted to it for approval, or formulated by 
committees organized under its auspices, but limits its investiga- 
tions to a study of the procedure followed in developing the stand- 
ard with particular reference to the representative character of 
the group of persons by which the standard has been formulated 
and the organizations by which it has been adopted or approved. 

The decision of the American Engineering Standards Committee 


act as a 


conflicting 


(Continued on page 203) 

















SURVEY OF ENGINEERING PROGRESS 


A Review of Attainment in Mechanical Engineering and Related Fields 


Thermodynamic Bases for Determining Efficiency to be Expected 
from Gas Turbines 
By H. SCHMOLKI 


4 STS resumed since LOLS with S0O00-hp. Holzwarth gas turbines 


istifv the expectation that the difficulties of applying gas tun log u 
bines for driving turbo-dyvnamos are not insuperable. The intern —_? ; 
combustion engine may in the not distant future reacl stage { = wan wu ~ yan int 
development to position to compete with the prime movers ne Re R 202 6, log 
emploved in electric central stations In fact, the German State 7 - 
Railroad Administration has already placed orders for sevet Sires rt he ; ( t ire 
Holzwarth turbines of considerable capacity, and the experience of constant. 7/7 tai , ns 
operating them ought to aid in their further development. ] 
Whether the final aim will ever be attained, depends of cours tT expression , = 05 log 1 m the other 
the first instance on the efficieneyv to be attained in this tvpe o 
pparatus. If for one reason or another it is basically impossible hand, it ist ume that is const th l log 0 
{ degree of efhicieney that will place the gas t irbine o1 . . 
par with other tvpes of heat engines. obviously all the efforts « we tal \ similar manner CXpression © =U) 
Holzwarth and other investigators in the field are doomed to failur , ee “ eee rey 
Hence it of the greatest Importance to determine in ily nee the = i ’ — eas mie sald f ‘ 
xinum efficieney to be expected from a projected installation, and thie e equation mav be writte 
( ving represents a kind of synopsis of investigations published ] 
Vithin the last 10 years by prominent experts in thermodynamics S » 2.905 g / 
nm thi nnection the gas-entropy chart is of paramount import 
nee Such a chart may be obtained by plotting curves of equ Now, if the SOP} . a) LU deg d DY Pressul vel! 
pressure nd equal volumes, with ordinates representing thi 7 be stated as being eq to U, 1f becomes possible to 
absolute temperature 7 ind abscissit thre entropy S The curve plot either 1 pressure or vt ime curve on th r-S Hagram In 
themselves may be derived by the following process of calculation order, however, to plot the curve of p essures for a high r pressure 
It is a well-known fact that the heat supplied during the process it is necessary to determine its origin on the ordinat S l’o do this 
equal to it Is necessary to compute the temperature in adiabatic pressure 
Q=T r from pe» to npo, Where n may be any number According to the 
‘ rs r / > j 
‘ 


equation of state 


hen ¢c is the speeifie heat at constant volume 1 the heat 


eCqQuiva- 


T 
nt, p the specifie pressure and the volume From this it follows - 
i t l; / i 
IT and further in adiabatic compression 
iS =< t+ Ap 


Privy Pet ol 
It is iowever, possible to write M1 


By combining this equation with the preceding one, we find 


T id 


a s-1 
R l (*") 
ecordance with the equation of state, provided R is a gas con- l’, l 


tant. If this relation be introduced into the second term of the and furthermore, since according to the adiabatic equation 


right-hand side of the equation, we obtain 


l 
Vs Py : 
dT dy (2 ) 
dS C; - AR ae | / 


7 v we find that 
nd this after integration between the initia! values of To, and the r (2 ): : 


al values 7’, and v gives 


lf we write now Pp, p and ) n ». We arrive at equatior 
Su. 8 c, log — + AR log i l Pe ] : | 
{ . < np 2 
ir, With common logarithms, T me 
ene T ‘Rlog: This equation determines also the origin of the line of pressures 
S — S, = 2.30: , log iy og , 

: we F _— for the compression nm times as great. Where the curve of \ 
in adiabatic compression begins at the nth part of the original 
volume, the equation 
RT and iR Ts Ts vo \*~! : 

Po l and €p Co tT AN — oe = 7 
7 T' l 


x ' olumes 


There are, however, the two well-known thermodynamic equa- 


trom which and the preceding equation, it follows that 
S — Sp = 2.303 ( c, log v t ¢ log Pp holds good. With these two equations available there is nothing 
vo Pe further needed in laying out the entropy charts. 
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Prof. A. Stodola, of Zurich, Switzerland, was probably the first 
to plot such curves. In the fourth edition of his work on Steam 
Turbines he published a temperature-entropy diagram for gases, 
diagrammatically reproduced on the right-hand side of Fig. 1. In 
developing the arithmetical foundations for the computation of these 
curves, the specific heat at constant volume c, of the gases under 
consideration was referred to the mol, which was indicated by 
the use of a modified script. It was assumed that cp = a+ bT, 
where a=4.67, and b is a constant depending on the properties of a 
given gas. It was expected that in this way the variation of heat 
capacity with temperature would be sufficiently taken care of. 
Under this assumption it would be found from the above equation 


iT . 
dS = co +AR% 
; 


that 


dS =a oe + bdT + an 


the bold-face letters indicating that the quantities are computed 
on the mol basis. From this, by integration between definite limits, 
it is found that 


S aw %, =< log a +b(7T—T.)+ AR log s. 
T’o ; By 
The variation of entropy is therefore expressed by a sum of three 
members which are plotted on the diagram from an inclined ordi- 
nate. The inclination of the line parallel to OX to the line parallel 
to OY varies with the value of b, while the chart to the right of 
the above-named line remains the same for all gases, due to the 
fact that all values are calculated on the basis of a mol, and there- 
fore WR as well as a has the same value for all gases. The suction 
area located under the line AB is the amount of heat W], which 
must be supplied to one mol in order to increase at constant volume 
the temperature from 7’) to 7’. In order to express this amount of 
heat in terms of area, the values of UQ1, are plotted as abscisse to 
the right of point O on the vertical line, these values being 
T T 


b t 
W, = fi aT =f +01) aT = (aT + T?) — (aT. + >To? 


_ WW, ~ W.. 


By repeating this process for various temperatures, one obtains 
the parabolic curve known as the heat curve. To the left of O the 
magnitudes ART appear as abscisse. 

At constant pressure the number of calories, which on the right- 
hand side of the diagram in Fig. 1 is represented by the enclosed 
area under curve AC, is equal to 

mn 


_ 
feat =f (C.+ AMR) a? = WO, + AR (P71) = WA. — Whe, 
To 7 


Te To 


0 
The spaces limited by the vertical lines at O and the line ART are 
therefore the differences between the amounts of heat at equal 
pressure UC], and at equal volume W1,, which permits the careful 
determination of these two magnitudes. 

Prof. P. Ostertag, of Winterthur, Switzerland, from whose writ- 
ings the above scheme has been borrowed, uses the Stodola entropy 
diagram in a similar manner for the calculation of gas engines of 
all kinds. With all due respect to his work, however, it should 
be mentioned that the assumptions lying at the foundation of the 
above diagram are by no means universally satisfactory. In 
particular, the assumptions with respect to the specific heats are 
by no means free from objection. As has already been mentioned, 
it has been here assumed that cp, = 4.67-+ 67. Here b for the 
simple gases He, No, O2 and CO is equal to 0.00106, for CO, 0.00568 
and for superheated steam 0.00421; but such a manner of repre- 
senting the function relation between heat capacity and tempera- 
ture, while perhaps not objectionable for the first group of gases, 
is entirely insufficient for HO and CO,. The specific heats of 
these subtances are very far from following the simple straight-line 
law, as has long ago been clearly demonstrated with regard to steam 
by the researches of Jakob, Knoblauch, Winkhaus and others. 

It was therefore an important step in advance when, by care- 
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fully considering the available exper:mental data, Prof. W. Schuele, 
of Goerlitz, developed a diagram in which were shown the heats 
which must be supplied at constant pressure or volume to 1 cu.m. 
of air from 0 to 760 mm. in order to produce either a rise or fall of 
temperature. These heat values are computed in the following 
manner: If the temperature rises, for example from 0 deg. cent. 
to t deg. cent., the calories consumed at constant pressure 
aR 

ae where Cp» is the average specific heat in the respec- 
tive region of temperature referred to 1 kg. of subtance and m is the 
molecular weight. Hence, m(cp») is the average molecular heat, 
and from this by the law of Avogadro the specific heat per cubic 
meter of substance may be obtained by dividing the above expres- 
sion by 22.4. If the rise of temperature occurs at constant volume 
instead of constant pressure, as above, then the member Cp» is 
replaced by cp». In the Schuele diagram the heat values at con- 
stant pressure obtained in the above manner are shown as ordinates 
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Fic. 1 Sropoia’s Gas Entropy DiaGRaM 
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curve of heats; Parallele su =parallel to; 
the curve of heats; konst.=constant; 


Waermekurve = 
Juer die Waermekurve=scale for 
fuer = for.) 


over temperature as abscisse. Side by side with the curve for 
air is plotted another curve giving the same kind of values for pure 
“fire gas,” i.e., the products of combustion generated when there 
is no excess of air. Between the air and gas line there are several 
broken-line curves representing more or less diluted “fire gas.” 
The heat values at constant volume are 

ART 1.985t 

24 224 
less than the values at constant pressure. The new diagram 
replaces to a certain extent the left-hand portion of the entropy dia- 
gram of Stodola. Furthermore, it contains material which graphi- 





cally represents the average molecular heats and the relation x = 2 
Ce 
for air as well as for the pure and diluted “‘fire gas.””. Schuele modified 
the right-hand part of the Stodola entropy diagram, which was 
the heat diagram proper, by plotting on the rectangular system of 
coérdinates the p and v curves. While, strictly speaking, this 
diagram holds only for simple gases, it may be applied also to the 
products of combustion, provided only that one may assume there 
is present in them a material excess of air with only a slight con- 
tent of steam. Thus, for example, there is no difficulty in repre- 
senting graphically by means of the diagrams the processes that 
occur in the Holzwarth gas turbine. 
The curves obtained in this way become quite understandable 
if one takes into consideration in connection with them the pressure 
diagram of such a machine as is shown in Fig. 2, which, together with 
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Fig. 4, is taken from the second volume of Schuele’s Thermodynam- 
ics which appeared in 1920. In the Holzwarth turbine the pre- 
compressed gas-air mixture is ignited in a separate chamber, and as 
a result of the explosion there occurs an increase of pressure at 
constant volume (AB). Then a valve opens and provides access 
to the turbine wheels, which the gas jet reaches after an expansion 
ina nozzle. If one should assume now that this expansion together 
with the pressure rise through combustion occur without any ex- 
change of heat taking place, the expansion curve BC is an adiabatic. 
The gain in work through expansion is represented by the area 
BCE. Since back of the turbine there is a partial vacuum, C lies 
below the atmospheric line. There occurs a removal of the ex- 
hausted gases by suction which is represented by the line CE. If 
the exhaust gases have reached a temperature corresponding to 
the point G the air must first be brought down to a pressure of 
1 atmos., and then the new gas-air mixture must be brought to the 
pressure GA which exists at the beginning of the explosion. The 
work of compression required for the above processes is represented 
by the area AGDp,. It is now easy to understand the entropy 
diagram of Fig. 4. The explosion occurs at the point A’ Che 
increase of pressure resulting therefrom is represented by the line 
of equal volumes A’B’. The area A’B'B" A” corresponds to the 
total heat supplied as a result of the ignition of the mixture. The 
temperature of the point B’ is found by reading from the heat 

capacity-temperature diagram the amount of 

by the supply of heat generated by the explosion. 
expansion is B’C’, The curve joining it 


heating produced 
The adiabatic of 
indicates the partial 


pressure of the gas. The total gain in work is B’C’E’. The point 
KE’ is found in the same way as in the p-v diagram of Fig. 2—namely, 
by prolonging the iso-volume line A’B’ past A’ until the inter- 


section of the curve ol pressures tp When G’ is reached com- 
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Fic. 2 Tue Process OccurRING IN THE Ho_tzwartu Tt 
THE p-v DIAGRAM 


RBINE SHOWN IN 


G.3 EFFicieNcy OF THE HOLZWARTH TURBINE EXPRESSED AS A FUNCTION 
OF PRECOMPRESSION 


m thermal efficiency; at. abs absolute; Druck vor Ext n= 


pressure previous to explosion 


atomosphere 


ression begins and the work employed therefore is represented 
the area under G’A’. It is delivered by a steam turbine driven 

y heat derived from the exhaust gases of the gas turbine. If the 
ontents of the combustion chamber of the gas turbine were sub- 
ected to no precompression before explosion, they would have had, 
istead of the p curve through C’, the line C,'/A’. Thearea A’B’C)’, 
hich now represents the gain of work, has decreased in size quite 
msiderably, while the total heat supply has not changed. There- 
re there has occurred a reduction in efficiency. If the back pres- 
ire has become smaller than in the previously considered case, 
t will be seen that the curve closing the circular process has moved 
further down. The area representing the work gained increases 
thereby, and so does the effective result. A drawing to scale would 
ndicate that, with a back pressure of 0.9 atmos., a compression 
ressure of 3.15 atmos., and an explosion pressure of 19.8 atmos., 
here is obtained (assuming no other losses) a thermal efficiency, 
of 50 per cent. Even taking into consideration the fact that 
the waste heat does not provide sufficient power to take care of 
the gas compression, it would still appear that it is possible to con 
vert into useful work from 40 to 45 per cent of the heat content of 
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the materials 
promising, as 


of combustion. Such a result is no doubt very 
in reciprocating engines the ideal process leads to 
similar results only under the assumption of compressions in the 
ration of at least one to ten, and Holzwarth points to such con- 
clusions of theoretical investigation with great gratification in his 
article of Feb. 28, 1920 in the Zeitschrift des Vereines deutscher 
Ingenieure. In this article he also uses the Schuele diagrams, but 
in the form employed they hold good only for air and very dilute 
gases, a defect which has since been corrected and does not appear 
in the diagrams of Fig. 4. 

It. is to Schuele that credit should be given for this last step in 
advance in the theory of gas turbines. His diagram is of such 
great advantage in considering this new type of prime mover that 
it deserves a more complete description. Above all, it is remark- 
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ric. 4 Process or HotzwartnH TurBine PLotrep on a Heat DiaGnam 


able for the great wealth of conclusions that may be drawn from 
it, notwithstanding its simplicity of appearance. 

Schuele uses the following reasoning: From the expression 
already cited above, dQ = c,dT + Apdv, it follows for any process 
occurring at constant temperature that dQ = Apdv, since dT is 
equal to zero. Furthermore, we have for cases of isothermal ex- 
pansion and compression the equation 

dS = dQ 7 Apdv 
] T T 
This, by reason of the equation of state, may be written as 
ARdv 


dS7 
from which we obtain by integration 


v 
S7 _ So7 = AR log — 
tv 


Furthermore, by differentiating the equation of state 
pdv + vdp = RdT 
and for constant temperature pdv 
this last relation we obtain 


—_ vdp, and by introducing 


dp 
— AR— or Sz — So7 — AR log 

pP Pr 
From this it appears that the entropies at different pressures but 
the same degree of heat differ from each other by quite an appreci- 
able amount, which moreover is independent of the temperature. 
At the same time all the curves of pressure are congruous and one 


dS1 


may be derived from the other by displacing it by the amount 
given by the last equation. The consideration of the expression 
’ ¥ v 
ST — SoT = AR log — 
v 


leads to the conclusion that all curves of volume are likewise con- 
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gruous, and each one may be derived from the other by a proper 
process of displacement. It is therefore sufficient to plot on the 
heat diagram only one pressure and one volume curve for a given 
substance, and indicate on the axis of abscisse a scale from which 
for a smooth course of po) p and v/v one may read the amount to 
which the given curve should be shifted for the given substance. It 
is, however, necessary to remember that different scales apply to 
different gases, but even this difficulty can be taken care of by 
carrying out calculations for the different gases in terms of mols. 
Should this be done and the molecular weight of the gas be denoted 
by m, the following equations hold good for the curves of pressure 
and volume: 


) r’ 
m(S7¢—Sor)p = — LRm log es mi Sr — Sor), = ARm log — 
Po v 
However, according to Avogadro the product mAR for all gases 
is equal to 1.985 kg-cal. From this we find that 
. p . . - 
* 1.985 log , and m Sr — Soz 1.985 log 
ny 
and from this it follows directly that if all calculations are made 
in terms of mols, the same scale applies to all gases. The same 


situation holds good if we consider the gas in terms of cubic 
meters at O deg. cent. and 760 mm. of mercury pressure. 
ni 


The weight of such a gas is : 


> 4 kg. and the variation of entropy 


at the same pressure between the limits 7’ and 273 deg. cent. is 
tri S l me, aah . 
S aT =z 
22.4 22. T 


For equal volumes the analogous equation 

m . l “me, a . 
= 194 4 _— dT an 

y 22.47 7 


> 


«id 


is found. 
The displacements are therefore as follows, as a glance at 
equations expressed in terms of mols would indicate: 


the 


m(S7 —S; T)p _ 


22.4 


1 989 9 306 log. = — 0.20105 log 
22.4 Do Dr 
yo oe HF = (),20405 log f 

22.4 Uo 
From this it would appear that the same scale holds good for all 
gases dealt with in terms of cubic meters. 

For numerical calculations, however, it is necessary to make 
assumptions as to the specific heat cy», cp, the functional relation of 
which is given in accordance with generally known thermodynamic 
laws by the equation mcy — mcy = mAR = 1.985 kg-cal. For air 
and diatomic gases such as Os, Ne, He, CO, the heat capacity re- 
ferred to one mol is at constant pressure mcy = 6.57 + 0.00106 7. 
For one cubic meter we therefore get 
me» 0.4732 , 


—> = = 0.2033 + —— 
22.4 C» , 10000 


; 1.985 se 
and since C, — C, = 7° 0.0886, it follows that 


0.4732 ,_, 





» = 0.2047 + ——- 7 
C. “+ 70000 
From this it follows that 
. : 
0.2933 0.4732 ‘¥ 0.4732 
>» = —— iT ef IT = 0.6754 log — + ——— 
4 J T “' * y0000J ‘ Ee We 73 * 10000 
273 273 
where t = J — 273. Ina similar manner it is found that 


T 0.47321 
-— > Sa 
273 10000 
For all the substances above referred to it is sufficient to plot on the 
diagram one pressure and volume curve. Likewise, for all the pure 


Y, = 0.4713 log 
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gases of combustion generated by combustion with only the theo- 
retically necessary amount of air present, the general equations 
a T  0.7143¢ T 


a 0.7055 log — + -and &, 0.5015 log = 
273 LOOOO 263 


0.7143¢ 
LOO00 


hold with sufficient precision. In order, however, to determine 
the curves which would cover the case of diluted gases of combus- 
tion, one has to plot the S» lines for air and the pure gases of 
combustion. Then 


the sections of abscissze located between the 


two curves are divided in the ratio , Where v, is the volume of 


the excess of air and v the total volume of the products of combus- 
tion. The points determined in this manner belong to the desired 
curves. The same process gives the v-curves for the diluted gases 
of combustion. 

Schuele used an interesting graphic process described in the origi- 
nal article for determining the values of %, and = 
dioxide and water vapor Zeitschrift fur 
inenbetrieb, vol. 44, no. 44, Nov. 4, 


for carbon 
Dampfkessel ind Va Che 
1921, pp 391-354, 4 figs.. (4 





Short Abstracts of the Month 





AERONAUTICS 


iND Twe.tve Mives Per Hour. In tests in 
1921, at Martlesham, England, J. H 
have established a record of 212 m.p.h., flying over the flying 
kilometer in a Mars-I machine made by the Gloucestershire Aireraft 
Co. However, the record has not yet been homologated by the 
toval Aero Club. The machine is a biplane driven by a Lion 
(Flight, vol. 13, no. 51/678, Dee. 22, 1921, p. 838, 1 fig., q) 


Two HuNnprep 


December, James ts said to 


engine. 


Work at McCook Fistp 1x 1921, Maj. T. H. Bane, Mem.Am. 
Soc.M.E. Brief account of some of the outstanding features of 
the work of the Engineering Division, Army Air Service. 

Among other things is mentioned the 1000-hp. engine now under 
construction. 
compact. 

Also a duralumin aeroplane has been built and passed its sand 
test, except for minor defects which it is believed will be corrected. 
This is the first attempt in this country to build a complete duralumin 
aeroplane. (Aviation, vol. 12, no. 2, Jan. 9, 1922, pp. 41-42, qg) 


The engine is said to be of the barrel type and very 


FUNCTIONING OF SUPERCHARGER IN ALTITUDE Fuicut, Lt. 
John A. MacReady. Excerpts from the report of the author on 
his flight at McCook Field, Sept. 20, 1921, which established a 
record for altitude. The flight was made on a supercharged LePere 
P-53 plane. 

A peculiar and unusual condition arose during the flight. At 
the lower altitudes, instead of putting on the supercharger with 
altitude, it was necessary to gradually take off a L ttle supercharger 
as altitude was gained. This is explained by the increase of speed 
of the propeller with altitude, resulting in increased supercharging 
capacity, which, if not taken off, would cause preignition. There 
did not appear to be an increase in propeller speed after 35,000 ft. 
was reached, and from this point on it was necessary to give addi- 
tional supercharger to keep the supercharger altimeter dial indicating 
sea-level conditions. 

On the ground the speed of the propeller was 1100 r.p.m., but 
gradually increased to 1680 at 35,000 ft. where it remained until 
an indicated ceiling of 41,200 ft. was reached. It was expected 
that the climb would be continued into some region of pressure 
above the point of 100 per cent supercharger efficiency, but this 
assumption proved incorrect. Sea-level conditions were reached 
at 40,400 ft., but from then on only slight altitude was gained, the 
supercharger dial registering a tremendous falling off. With 400 
ft. more altitude, supercharging conditions within the engine went 
from sea level to approximately 6000 ft. above sea level, and this 
elevation became the absolute ceiling of the aeroplane. 
vol. 12, no. 2, Jan. 9, 1922, p. 51, dA) 


(Aviation, 
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AIR MACHINERY (See also Pumps) 
Air Compressors for Marine Diesel Engines 


DesiGN or Air Compressors FOR MARINE DreseL ENGINES, 
David Bruce. It being impossible to give any definite method of 
calculating, the first-stage cylinder volume in a marine Diesel engine 
is made a percentage of the total volume of the working cylinder 
Practically all 
marine-Diesel-engine compressors are of the 3-stage type, though 


The percentage varies from 8 to 10 per cent. 


2-stage machines are also employed as auxiliaries. 

The article gives the figures for 2- and 3-stage machines, includ- 
ing the actual terminal figures in each stage, as resolved for final 
delivery pressures of 1015 and 1215 lb. per sq. in. abs., and also 
for initial pressures of 12 and 14.7 lb. absolute. 

Methods of combining the various stages are described briefly and 


illustrated with diagrams. The valves used for the suction and 
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discharge are of the automatic type and must be large enough 

allow of a maximum air speed of 120 to 130 ft. per sec 

them. To keep within the speed limit in a large cylinder requires 
h 


( 
i 


a large valve capacity that in the larger stages two or three 


imilar valves are fitted. In some of the pressure stages in which 


the diameter of the ¢ vlinder is very small, it is sometimes advisable 
to use small thimble and pocket valves. Phe article shows the inlet 
ind outlet valves as adopted on smal! high-pressure stages (Fig. 1 
he inlet being a mushroom and the outlet a thimble valve 

The various types of air intercoolers are described briefly and 
illustrated 

Discussing clearance volumes, the article states that these must 
e kept as low as can be arranged in accordance with working condi- 
tions, although the practice of omitting certain valves, such as the 
stage delivery valves in small marine compressors, and allowing 
the next stage suction valves only to prov ide the separation between 
he two stages, is undesirable as it ieads to a big drop in efficiency 
{ the compressor Votorship, vol. +. no. 1, pp. 22-24, 11 figs 


\. McLean. De- 


nption of various types of air hoists, of particular interest on 


HANDLING MATERIAL BY ComPpREsseD .\IR, F. 


count of the inclusion of several tables of figures giving the cost 
f hauling and lifting with this type of hoist. (Canadian Machinery 
nd Manufactw na Ne _ vol. 26, no. 25, Dee. 22, 1921. pp 10-23. 
10 figs., gp 


COMBUSTION ENGINEERING (See Aeronautics) 
CORROSION 


CorROsION oF A Propucer-Gas CoouinGc System, Lloyd E. 
J ickson. Data of an investigation conducted for the Providence 
Gas Company, Providence, R. l., at the Mellon Institute, Pitts- 
burgh, Pa. 

. The incentive for this investigation was that at the manufactur- 
ing plant of the Providence Gas Company, after six months’ opera- 
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tion with coke some producers developed leaks in the producer-gas 
cooling-water system. 

There were good reasons to believe that the corrosion was not 
due to electrolysis caused by stray electric currents Acids which 
might also lead to corrosion were found in numerous samples. 
The most economical way to treat acid is to neutralize it with lime, 
but before comm«e ncing to give this treatment to water some care- 
fully cleaned test pieces of iron 5 in. by 2 in. by '/s in. were sus- 
pended in the cooling system at the 
samples were collected, 


same points from which water 
The test pieces were allowed to remain 





si veral davs and then were removed, dried and weighed This 
? */947 7 
° a fe te? De 
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test W made to obtain data with whicl to compare tuture data to 

be obtained from tests made following successful steps in treating 
Apparatus for treating the water with lime was next installed, 
he water being at first tre ited with sufficient lime to make it alKa- 
e to methyl-orange indicator. Tests with suspended iron test 

ieces showed that the corrosion of iron in water so treated w 
bout half as great as in untreated water. However, methyl orange 
dicates only free mineral acid, and an attempt was made next 
to treat the water with sufficient lime to maintain it alkaline to 


h ] itter shows d Ise Acl lity caused | \ dissolved 


nolphthalein, whi 


carbon dioxide. This did not prove practical because such amounts 


1 


of carbon dioxide 


cooling water comes in direct contact, that reasonably large amounts 


ire present in the producing gas with which the 


of lime would be required to maintain the water alkaline to phenol- 
phthalein. 

Numerous al ilvses of samples were made also for dissolved 
oxygen, and they showed that the city water used for making up 
evaporation losses was highlv saturated with dissolved oxvgen. 
Further, as the water gives up its dissolved oxygen in the gas- 
cooling system, it is continually receiving a fresh charge when 
sprayed into the cooling pond. Dissolved oxygen, however, is 
acid solutions and 
is particularly active in the presence of free mineral acids. To 


an active corrosion agent, both in neutral and 


iree the eoo!l ng water of dissolved oxygen, it Was proposed 
through instead 
Tests with showed that 


to pass it filters containing steel 


of coke. 


such an arrangement cut down corrosion in half 


turnings 
suspended iron pieces 
Tests wert 
further made to determine the erosive action of the suspended cok« 
dust in the cooling water. 
the original article and plotted against water velocity in Fig. 2 


The results are pre sented in a teble in 
From this test it appears that erosion due to suspended coke dust 
and ashes plays a very important part of the deterioration of the 
cooling system. In fact, in tests with 6-in. service pipe and a 
velocity of flow of water of approximately 12 it. per sec unde 
average operating conditions, erosion tests showed this pipe to be 
wearing away at the rate of 55 mg. per sq. in. per 24 hr Phe 
following recommendations were suggested as possible remedies 
for preventing deterioration of producer-gas cooling system 

1) Cool and clean the producer gas with fresh water, and permit 
the water to waste to the bay after going through the cooling sys- 
tem. (2) Treat, cool and recireulate fresh water. The treatment 
recommended consists of filtration to remove suspended coke dust, 
neutralization of free mineral acid with lime, and removal of dis- 
solved oxygen with steel turnings. (3) Cool and clean the gas with 
an excess of bay water and let it waste back to the bay. 

In commenting upon these recommendations the author calls 
attention to the fact that first cold deactivated bay water had no 
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appreciable corrosive action on iron, but in the presence of hot 
producer gas, iron in deactivated bay water corrodes about three- 
fifths as rapidly as in the presence of raw bay water, and that the 
corrosive action of either kind of water increases rapidly as the 
temperature rises. 

When 60 deg. fahr. or cooler water is available, the producer gas 
can be cooled sufficiently by pumping the cold water over the con- 
denser and pumping warm water from the decanter over the dust 
catchers and collecting main. To determine whether warm bay 
water causes greater corrosion under these conditions, weighed 
pieces of iron were suspended on the bottom of a dust catcher and 
permitted to remain there for 14 days; then they were removed 
and reweighed. Water entered the dust catcher at a temperature 
of 100 to 110 deg. fahr. and left at a temperature of 110 to 120 deg. 
fahr. The tests show that practically the same amount of corro- 
sion takes place in the dust catcher as when cold water which has 
not been deactivated is pumped. This recirculation, whether with 
bay water or fresh water, should not be practiced, because the water 
when tested contained excessive amounts of suspended coke dust. 
Under these conditions it is to be expected that pipes and pumps 
carrying the water from the decanter to the dust catchers will erode 
rapidly. Bearing out this contention, several leaks developed 
while test 6 was in progress. ' 

Tests made to compare bay water with unfiltered recirculated 
fresh water have shown that the advantage lies with bay water. 
(Chemical and Metallurgical Engineering, vol. 26, no. 2, Jan. 11, 
1922, pp. 60-64, 5 figs., eA) 


COST ESTIMATING (See Foundry) 


ENGINEERING MATERIALS (See also Railroad En- 
gineering 


BENTONITE, Raymond B. Ladoo. The name ‘“‘bentonite’’ has 
been applied to a series of claylike materials which occur in Wyom- 
ing, California and South Dakota in fairly large deposits, as well as 
in several other states. 

It is coming into use for certain purposes in several industries, 
including its employment as a water softener. No detailed data 
as to this latter use are given. vol. 29, no. 12, 
Dec., 1921, pp. 493-494, g) 


(Chemical Age, 


Metallurgy of Gray Cast Iron 


Tue Prosiem or Gray-Iron Castines, H. J. Young. The 
author recommends the necessity of closer contro! of iron castings, 
beginning with the ore used for the pig iron. With the aid of tables 
he shows how such control is possible—in fact, he claims that 
purchasing an iron today upon its published composition is buying 
“a pigina poke.” Pig iron of standard ultimate composition would 
solve nearly all the difficulties of the jobbing foundry and most of 
those doing more important work. 

tegarding the use of an electric or other furnace in conjunction 
with the cupola (duplexing), he says, first, that what we know about 
cupola practice is insufficient to enable us to predict that it cannot 
by itself give what we require. Next comes the question of cost, 
especially where competition with foreign markets (the abstract 
is from a British paper) has to be considered. Finally, it should 
not be assumed without question that the more carbon, phosphorus 
and sulphur abstracted from the iron, the better will be the metal 
for the purposes of making castings. 

The author considers gray cast iron as a very high-carbon steel, 
cut up by and surrounding innumerable plates of graphite—in other 
words, a matrix of steel containing many spaces filled with graphite. 
This is why cast iron can be machined, the non-homogeneous mate- 
rial collapsing under the stresses produced by the edge of the cutting 
tool. For the same reason cast iron has little or no elongation. 

The truth of these generalizations is well illustrated in the case 
of a large propeller casting, blades and boss complete, and weighing, 
say, 11 or more tons. Here the great mass of the boss causes ex- 
tremely slow cooling of the adjacent parts, the effect getting less 
and less along the blades away from the boss and also as the cross- 
section of the blades themselves gets less. In practice, the molten 
metal flowing to the tips of the blades is almost chilled, and there- 
fore the tips are very hard and brittle and contain but little free 
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carbon. A short distance from the tip this cooling is less severe 
and more carbon is released, with the consequence that the metal is 
gray but rather hard. Half way up the blade the section is greater, 
and the heat given off by the cooling of the boss delays the cooling, 
hence the metal will be very normal and perfectly gray and machin- 
able. At the root of the blade, where it joins the boss, the cooling 
will be extremely slow, taking some hours probably, and therefore 
the iron has time to free itself almost entirely from combined carbon, 
and when cold is found to be full of large graphite. 

Thus does a propeller casting demonstrate the fact that the quan- 
tity and size of the graphite is greatly ruled by the rate of cooling 
of the metal from hot solid to cold solid. It shows how impossible 
it is to expect a test bar to represent anything but that part of the 
casting from which it is cut. 

The author cites other examples to show that there is a material 
difference between metal cast in thicknesses of 4.5 in. and of 1 in, 
This difference would also appear in test bars cut from such castings 
(Paper read before the Inst. of Mining Engrs., Dee. 13, 1921, 
abstracted through’ Foundry Trade Journal, vol. 24, no. 279, Dee. 
22, 1921, pp. 497-501, 10 figs., ep. To be continued.) 


FOUNDRY (See also Engineering Materials) 


Foundry Costing 


FounprY Costs AND ESTABLISHMENT CHARGES, Daniel Adam- 
son, Mem.Am.Soc.M ke. the method of deter- 
mining costs and establishment charges, with particular reference 
to British conditions. 


Discussion of 


The indirect charges are divided as bet ween 
the molten metal and the labor expended on the mold, and are a 
matter to be estimated for each particular establishment. They 
should be ascertained at regular intervals, say, every four weeks, 
and can then be allocated somewhat as follows: 

Unallocated labor: 25 per cent of this item to be charged to 
“metal” and 75 per cent to workmanship account. 

Power: 50 per cent to metal and 50 per cent to workmanship. 

Light: 20 per cent to metal and 80 per cent to workmanship. 
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Foremen’s wages: 
manship. 

Clerical charges: 
manship. 


20 per cent to metal and 80 per cent to work- 
25 per cent to metal and 75 per cent to work- 


Maintenance of buildings, machinery and plant, mill stores and 
sundries: 25 per cent to metal and 75 per cent to workmanship. 

Depreciation and obsolescence: 25 per cent to metal and 75 per 
cent to workmanship. 

Bank charges: 50 per cent to metal and 50 per cent to work- 
manship. 

Taxes, rates, and insurances: 15 per cent to metal and 85 per 
cent to workmanship. 

Indirect charges can then be converted into percentages of the 
totals expended during the period for materials and direct labor, 
respectively. For ascertaining the cost of a particular casting made 
during that period the percentages would be added to the net cost 
of material and labor, respectively, and a further sum cover con- 
tingencies and profits. 

The net cost of materials would include the value of everything 
charged into the cupola such as pig iron, scrap, coke, limestone. 
The net cost of workmanship should include as much: time as can 
be booked directly to the job, particularly molders’ and coremakers’, 
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also molding-machine time and, in some foundries, dressers’ time 
also. To make the suggestion clearer, an example is worked out, 
using imaginary figures for purposes of illustration only. 

In arriving at the cost of skilled labor booked directly to the job, 
and upon which the calculations of cost are to be based, attention 
should be given to the accuracy of the records made, and the most 
reliable method appears to be that in which job tickets are issued 
by the foreman to the workman, who in turn stamps these in a time 
clock at the beginning and end of his time on the order. A typical 
example of a suitable ticket is given in the article (Fig. 3). 

By using the clock in this manner remarkable discrepancies In 
previous records were discovered, and the conclusion reached that 
the usual methods of booking time, whether dependent upon the 
observation of the foreman, or a clerk, or upon the memory or 
imagination of the workman, are quite ilbuse ry and so unreliable as 
to be almost useless While the job-ticket system Is of great \ ilue 
in other department sof engineering, it is particularly advantageous 
in a foundry, where it acts also as a check upon the quantity of bad 
castings made. 

The remainder of the article is of interest primarily to British 
foundryvmen Engineen ng, vol. 112, no 2922, Dec 30, 1921 pp 
84-805, 1 fig., p 


Giant CupoLa AND MoupinGc Bic Tursinge Runners, I. 
Kreutzberg. The I. P. Morris Foundries of the Wm. ¢ ramp « 
Sons Ship & engine Building Co., Philadelphia, Pa., have special- 
ized in the production of castings for water turbines. Runner: 
have already been cast weighing 93,000 Ib. finished, and still large 
castings of the same character to weigh as high as 160,000 Ib. are 
expected shortly. Such huge castings require corresponding 
foundry equipment, particularly as turbine runners must be very 
carefully balanced when in use and therefore must be cast with 
weight uniformly distributed. 

Unless the entire casting is made of material at about the sar 
temperature, there is danger of internal stresses being set up. W 


+} 


ith 
e ordinary foundry equipment, however, this can hardly be 
oided, as hitherto there were no single cupolas capable of giving 


\ 


enough metal for such large castings 
lo meet this condition a special cup la was installed capable 
delivering 14,000 Ib. of molten metal every 15 minutes. The cupol 
a shell diameter of 10S in. with a diameter of S4 in. inside for 
lining, which is at least 3 ft. greater than the lining diameter 


the average cupola. It is claimed that there is only one other 
ipola of the same size and type in use 

lor casting turbine runners an unusual mold is required. Asic 
rom the bottom plate and cover plate the mold is made up entire ly 


ot cores 


These are 16 in number and their sides correspond to the 


If} veins in the casting 


The job ol setting up the mold is not an 
The cores cannot vary ' y. in. from the correct dimen- 
ms, and must then be set with absolute precision. 


; 


easy one 
ach core is 
to overlap the next, and after they have been assembled sheets 
placed around the mold and sand rammed between the sheets 
nd the cores. The total weight of the mold with the casting is 135 
ns. The construction of the 93,000-lb. turbine runner mold re- 
ired 28 days. (Foundry, vol. 50, no. 1, Jan. 1, 1922, pp. 6-8, 


FUELS AND FIRING (See also Internal-Combustion 
Engineering) 


Tue Turso Putverizer. Description of a machine represent- 

ig the self-contained unit for powdered-fuel firing, used in several 

iportant plants in England and on the continent of Europe. 

The unit provides a pulverizing mill and fan combined. It com- 

rises a rotor revolving on a horizontal axis in a steel casing. This 

‘ing is divided into compartments—the one nearest to the de- 
livery containing a blowing and exhausting fan, while the other 
contains paddles fitted with loaded blades which, acting by impact, 
crush and pulverize the coal in stages. The coal is fed into the 

achine by an adjustable revolving table, the feed regulating the 
amount of coal burned in the furnace. The air is admitted at two 
points. 

At the works of Edgar Allen & Co., Ltd., of Sheffield, England, 
the turbo pulverizer operates in connection with a first-heating 
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furnace in the forge, and according to the article reviewed the 
consumption of fuel was cut nearly in four. No banking through 
the night is now used, and on restarting in the morning the heat 
can be brought up in two hours, or from stone cold in three hours 

Advantages of this type of equipment are quoted as low initial 
price and the fact that fine slack coal can be used with fairly high 
ash and moisture content too high to be employed for other pur 
poses. The Iron and Coal Trades Review, vol. 103, no. 2807, Dee. 
16, 1921, pp. 887, 1 fig., d) 


HYDRAULICS 


THe VARIATION OF ENERGY ABOUT A Point IN a RoratInc- 
Type Hyprautic Macuine, M. Eydoux. In a previous investiga 
tion published in the Comptes Rendus de l’ Acadamie des Science 
Oct. 24, 1921, the author has shown that when there occurs a varia- 
tion of ene rey along a liquid passage in motion, as happens in tur 
bines and centrifugal pumps, there must of necessity be present a 
gyratory vector. Working along the same lines, but considering 
the case of a rotating-type hydraulic machine, the author deter- 
mines a vector expression for the variation of energy along a lin 
of stream of the liquid. 

The author establishes the proper equations fo! this in terms of 
1¢ Various velocities of flow, and finds from these equations that 
the components of absolute velocity and the turbulence velocity 
ocated in the meridian plane are the only magnitudes determining 
the variation of energy. As water is a viscous liquid and all tur- 
hbulent motion which does not turn the machinery is simply a loss 

energy, it is obvious that it is desirable to avoid all flow which 
might give rise to turbulence in an axis normal to the meridian 
plane. 


This treatment of the question makes it possible to expt 


function of 7 (velocity of turbulent flow) the components at one 
point of the reaction due to the wheel blades expressed in terms of 
hity Of masses, and in this way to find In expressions « ul 
notation the results previously obtained by Bauersfeld and Lorenz 
From these it ppears that the reaction ol the blades is normal to 
the relative velocity If we consider, however, a meridian plane 
nd a section of the blade in this plane, we will find that the work 
of reaction along that line is zero. Hence the meridianal component 


reaction is normal to the section of the blade, which holds good 
ilso for the reaction, which being perpendicular to the two curves 
in the blade is therefore normal to the blade itself. Further dis- 
cussion of the same subject indicates that the turbulent motion 
being perpendicular to that of reaction is tangent to the blade. 

The article is of a mathematical character not conv niently suit- 
able for abstracting. Revue Générale de I’ Electricité, vol. 10, no 
25, Dee. 24, 1921, pp. 907-908, m 


INTERNAL-COMBUSTION ENGINEERING (See also 
Air Machinery, Aeronautics, Railroad Engineering) 


Novel Control of Velocity of Combustion in Automobile En- 
gines—-Carburetor with Thermal Regulation 


A CHEMICALLY CONTROLLED AUTOMOBILE, Geo. Granger Brown 
The author discusses briefly the known conditions covering thermal 
efficiency, and proceeds to the consideration of the reaction velocity, 
stating that essentially the factors determining the speed of com- 
bustion are concentration, temperature and agitation or turbulence 
To these he adds catalysis. 

For the influence of concentration he derives an equation from 
which it would appear that so long as the composition of the atmos- 
phere remains constant, its oxygen content has no influence on the 
gasoline content giving maximum velocity of reaction as far as 
the law of mass action is concerned. 

With the temperature factor the situation is different. The 
rate of chemical action increases very rapidly with the rise of temper- 
ature, and the maximum temperature with such fuels as are used in 
automobiles is produced by the mixture containing fuel vapor and 
oxygen in combining proportions. This factor of maximum temper- 
ature acts, therefore, in opposition to mass action and tends to de- 
crease the excess of gasoline in the mixture of maximum-reaction 
velocity demanded by mass action, to an extent depending upon 
the cooling effect or the specific heat of excess gasoline. But the 
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mixture of maximum reaction velocity of any combustible gas and 
air has always an excess of the combustible constituent over the 
combining proportion due to the influence of mass action (Fig. 4). 
lig. 5 shows the more intense and more rapid combustion of a mix- 
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Fic. 4 VexLociry oF COMBUSTION OF GASOLINE-AIR MIXTURES 


ture of 12 parts of air (curve B) over that of a lean mixture of 16 
parts of air (curve A) as occurs in an engine cylinder, all other con- 
ditions being constant. 

Furthermore, increase in the temperature broadens the limits of 
explosive mixtures and renders explosive mixtures otherwise non- 
explosive 
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Fic. 5 INTENSITY AND VELOcITY OF COMBUSTION OF 12: 1 


Atr-GASOLINE MIXTURES 


Fig. 6 shows the results of presence or lack of agitation obtained 
on an indicator card after two idle compression strokes in which 
the turbulence was allowed to die down. The curve AB corresponds 
to normal firing and the expansion line A’B’ corresponds to the 
second case in which all conditions except decreased turbulence 
were the same. 











Fic. 6 Inpicator DIAGRAM OF TURBULENT AND QuIeT MIXTURES 


Pressure has been found to have prattically no influence upon 
speed of reaction, so long as temperature remains constant. How- 
ever, increased compression in an engine means increased tempera- 
ture, since the absolute temperature varies as the absolute pressure 
in adiabatic processes. 

In addition to the complete combustion of gasoline, partial com- 
bustion to aldehyde, carbon monoxide, and possibly hydrogen, 
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also takes place, along with some decomposition of the hydrocarbon 
fuel 

The stability of the hydrocarbons is greatest with the lowest 
paraffin—methane. Ethane is less stable and can be very rapidly 
decomposed at 1100 deg. cent. It has been estimated that at 1500 
deg. cent., 0.036 sec. is the time required for complete decomposi- 
tion of the hydrocarbons. At this temperature, which is attained 
in the gasoline engine, the time of decomposition is of the same 
order as that of the ignition period. 

These two reactions are taking place simultaneously in the cylin- 
der as the mixture is exploded, combustion producing heat and work, 
and decomposition of the gasoline generally absorbing heat and 
depositing carbon residue. As decomposition of the fuel takes 
place much more rapidly at higher temperatures, the lower tempera- 
ture developed by the combustion of lean mixtures is of advantage 
i decreasing and eliminating fuel knock and also deposition of 
carbon in the cylinders. Sir Dugald Clerk has accomplished the 
same result by introducing cold exhaust gas into the cylinder charge. 
This method is more effective in reducing the temperature, but 
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Fic. 7 Consrruction oF CarBuretTor GIVING AUTOMATIC CONTROL 
probably not so efficient, owing to the higher specific heat and 
radiation loss of carbon dioxide over air. Also, it introduces com- 
plications in the design and operation of the engine. 

The author carried out a series of tests to determine the action 
of a gasoline engine subjected to various conditions of temperature 
and concentration of mixture. 

The most interesting parts of these tests are those made with 
the carburetor shown in Fig. 7. The gasoline enters the float 
chamber 1 at 3 and passes through duct 6 up to the gasoline valve 
made by part 7 in the casing and part 7a in the stem valve 9, which 
is in the axis of the drum throttle 10 containing the air inlet 11 and 
the mixture outlet 12. The gasoline valve can be adjusted in rela- 
tion to the throttle by the thumb screw 23 and locked in place by 
the nut 20, so that when the throttle lever 15 is moved the gasoline 
valve moves in unison with the throttle. The mixture outlet and 
air inlet are so calibrated that the suction in the mixing chamber 
is constant so long as the engine is running under ‘“‘normal load.” 
If the engine is running under any load greater than “‘normal’’ for 
that particular throttle position, the suction in the manifold and 
the mixing chamber will be less. 


This variation in the manifold suction is utilized to vary the 
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Within the valve 
, in which the governor 28 is free to reeipro- 
cate endwise of the valve stem 9. This governor 28 has a taper 
shank which restricts the effective area of the opening 27 by an 
amount corresponding to the section of the taper shank of the 
governor which happens to be within the opening. 


mixture proportions in the followme manner: 


stem 9 is an opening, 27 


The stronger the suction in the mixing chamber, the stronger will 
be the flow of fuel and the greater will be the restriction of the open- 
ing 27, as the pressure of fuel flow upon the head of the governor 
compresses the spring 30, making the larger part of the taper effec- 
tive and to that extent closing the fuel opening 27. 

The position of the governor is also controlled by the position of 
the sliding block 29. The position of this block 29 is determined 
by the bimetal thermal regulator 31, which is fastened to the valve 
stem at its other end rests in a socket in block 29, 
Upon an increase in temperature the thermal regulator 


at one end and 
31 curls up 
ina direction to move block 29 to the left and permit the governor 
28 to move a like distance toward the left, thereby 
opening 27 an amount proportional to the movement of the thermal 
regulator 


restricting the 


Upon a decrease in temperature the thermal regulatot 


uncurls, causing the governor 28 to move a like distance toward the 


nghit 


nd exposing a greater effective area of the opening 27 
found possible to calibrate this governor and thermal 


regulator to obtain automatically anv desired change in mixture 
proportion upon ch inge ih engine load or change in temperature 


It is possible 


fil dl 


further to re 


leanest possible or most efficient mixture 


to compensate simply for the decreased density of 
fuel 


flow of gasoline so 


decreased viscosity of With increasing temperature, o! 


strict the as to obtain alw Vs the 
the change u 


Likewise 


mixture proportion with changing engine load may be simply suff 


cient to compensate for decreased turbulence to prevent missing 
nd backfiring: or may be sufficient to change from the most 
economical or efficient mixture under normal conditions to the most 


powerful mixture when the engine ts heavilv loaded 


Phis carburetor is supposed to deliver a definite mixture of gas 
line and air for each condition of temperature and load Paper 
before the Division of Industrial and Engineering Chemistry 


American Chemical Society 192] icted through 
md Engineering Chemist vol. 14. no. 1 


September, abstr: 


MACHINE PARTS 
ARGUMED 


ner of 1021 tests of the canaecit e grain and 
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BELTING 
fles] 
ther were begun by the ng Exchange in 
These 


director of the laboratorv. and 


its researe] 


orabvory it ¢ ornel] | niversity., tests were carmed o1 
> 
‘ 


] Jones 


months ot continuous work 


der the direction of | 


é ered a period of two 


lor the experiments five 4-in. single belts 30 ft. long were used, 
ev came from various manufacturers and weighed from 16 to 
IS oz. per sq. ft very effort was made throughout the tests to 


tandardize conditions and reduce the probable errors to a minimum 


\ll five belts were run long enough before the experiment to be 
roughly “run in,” and when the records were taken had reached 
ndition of constant capacity. 
lhe method of procedure was to take horsepower readings from 
belts 

ng on the flesh side, the power being gradually increased until 
out 4 per cent slip was reached. 

In considering the results it must be remembered that a leather 
‘It is at its lowest point of capacity when new, due partly to the 
isticity of the leather and partly to the character of its surface. 
he newness of the surface makes it necessary to “run in” the belt 
hen testing it; that is to say, the belt must be run for a sufficient 
me to permit it to reach its maximum capacity for power trans- 
ssion. Asan example, one belt under test at the Cornell Labora- 
ry transmitted 12 hp. at a slip of 1.2 per cent when first put on 
e pulley. After five hours’ running it reached 19 hp. with the 
me percentage of slip and the same tension. At the end of 13 
ours it transmitted 24 hp., and 31 hp. after 20 hours, with a slip 

ol 1.6 per cent. According to horsepower tables the scheduled 

transmission should have been 26 horsepower. 

Space prevents a review of the results of the individual tests, 


first when running on the grain side and then when run- 
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Under 
reasonable shop tension the flesh side will average only 50 to 60 
At higher tensions, 
however the flesh side will average trom 50 to 100 per ce nt as much 


but they indicate clearly the superiority of the grain side 
per cent as much horsepower as the grain side 


power as the grain side, depending on the belt, the tension and the 


conditions of service. (Power, vol. 55, no. 2, Jan. 10, 1922, p. 66, d 
MACHINE SHOP (See Management 
MACHINE TOOLS 

ATTACHMENT FOR CuTTING Spur GEARS ON THE SHAPEI ay 


scription of a device placed on the market by a 
illustration in the 


British firm (the 
original article is not suitable for reproduction 


The attachment operates on the ge nerating prin iple so that single- 


point tools cut from the bar and ground to a straight-sided rack 
form are employed. Gears of module, circular or diametral pitel 
can be readily cut the tools being ground to eraduated gages The 


attachment is intended primarily for use with single-point 1 


but rack-form ¢ itters with multiple teeth can be used als Stepped 
cluster gear ic] ire commonly used in motor- g 
© re ndled on this attachment thoug 
possible of access with milling cutters. 
The attachm«e id to be readily applicable to sta l-tv pe 
pers. The only permanent alteration to the shaping | 
e cutting pline in the cross-feed screw to 1eceive pin 
2 in diametes rhe existing feed motion is utilized Cross- 
eed scre | ¢ geared up through change wheels and ( ! 
nd sprocket transmission to a 60-tooth */¢in. pitch ste ! 
iding ge The combined sliding on the cross-slide and t 
r on the worm wheel produces a rolling motion. The dividing 
effected | nd, through a dividing plate and plunger mechan- 
Engineering Production, vol. 3, no. 64, Dee. 22, 1921 
7, 1 fig 


MANAGEMENT 


Conditions Governing Fatigue of Workers—Wattmeter Method 
of Measuring Human Effort in Polishing Work 


Morion Stupy In Mertat Po.tsu Data « 1 ig 

means ot a Wattmeter, of the process of roughing, carned ou 
under the auspices of the Industrial Fatigue Research Board in 
ngland. The instrument used is giving 


recording wattmeter giving 


continuous graphical record of the amount of electrical energy 
eOXNTM nded by the motor in use 
In the roughing process (removing imperfections and scratches 


from the surface and edges of the metal by means of a wooden wheel 


covered with a leather tire and rotating at a high speed), the 
aril le 


retardation of the 


thrust- 
ing of the against the buffing wheel results in a frictional 
wheel, and the amount of energy expended by 
the motor to overcome this friction is accurately marked upon the 
chart 

Krom the 


passively. 


nature of the process this friction cannot be caused 
The operator cannot just lean the article being roughed, 
a table spoon in this case, against the wheel, and therefore must 
exert effort, and the amount of friction produced is directly depen- 
dent upon the effort. Hence the height of the individual strokes 
above the zero line energy expended by the motor in revolving the 
buffing wheel idle) made by the pen of the wattmeter on the chart 
can be assumed to correspond to the amount of effort put forth by 
the operator rougher), 

Since the wattmeter records every stroke of the rougher against 
the wheel and also every pause between the strokes, a graph such 
as Fig. 8 is automatically obtained, giving the complete time 
study of the operation under investigation. 

Each operator in turn was set to work at the spindle driven by the 
motor to which the wattmeter had been attached and was observed 
at her work for two days, during which time she was kept supplied 
with spoons. In analyzing the records, detailed examination was 
confined to the roughing of the backs of the bowls. This particular 
portion of the spoon was selected, first because the surface is large 
and therefore likely to give evidence of any fatigue that may exist; 
second, because long heavy strokes are generally applied, and third, 








196 MECHANICAL ENGINEERING 


because the work is not complicated by any difficult corners or 
pattern. 

The following method was adopted in examining these charts. 
The total time taken to rough four bowls, and the average time 
per bowl was ascertained from the wattmeter records. The number 
of strokes per spoon was counted and each stroke measured, and 
in this way the average length of each stroke in centimeters on each 
record was obtained. Finally, the time taken on each four bowls 
was divided by the total number of strokes, thus giving the average 
duration of each stroke. 

The results obtained from two of the operators are given in a 
table in the original article. From this it would appear that one 
of the operators exerted a far greater pressure than any of the others. 
As the work of a second operator was, however, of excellent quantity, 
it would appear that the additional pressure exerted by the first 
was simply unnecessarily fatiguing her, and at the same time wear- 
ing out the roughing wheel. 

The examination of these tables shows further that in all instances 
the time taken to perform a unit of work increased toward the end 
of the day. The number of strokes made by each worker was 


a a 7 _%4 te 





Fic. 8 Duration, PrRessuRE AND StTrRoKEs IN RovuGHine Four TABLe 


Spoons COMPARED WITH TIME REQUIRED 


about the same, but the height of each stroke, which is a compara- 
tive measure of the pressure exerted, showed a marked tendency to 
increase during the afternoon. The duration of the stroke also in- 
creases during the day, especially in the late afternoon; this would 
indicate that the operators growing tired were inclined to give more 
vigorous strokes and take longer over each individual stroke. 

Two factors are present which together determine the duration 
of the stroke, namely, the length of time that the pressure of the 
spoon against the wheel is sustained, and the length of the pause 
between successive applications of this pressure. An examination 
of the charts shows quite clearly that both these factors were in 
operation, and that toward the end of the day’s work both operators 
made more sustained strokes, and also paused for a longer time 
between each stroke. 

Another method of measuring the wattmeter records was used, 
in which the areas enclosed by the recording pen of the meter were 
measured by a planimeter. These measurements give the energy 
expended by the motor in order to overcome the frictional retarda- 
tion caused by the worker pressing the spoon against the revolving 
wheel, and so give an approximate measure of the human effort 
exerted. 

_The records obtained by the first method lead to some interesting 
conclusions. Fewness of strokes corresponds very closely with 
high output, or, in other words, implies increased duration and good 
pressure if good output is to be maintained. 

The accounts of earlier experiments carried out in time and motion 
study have described the large part played by rhythm in the easy 
performance of most industrial operations, and probably rhythm is 
the determining factor in this case too. In the earlier part of the 
day, when the worker is fresh, the work is done rhythmically and 
the results are satisfactory. The nearest approach that can be 
made to instill rhythm is by modifying the number of strokes. It 
will be seen that the number of strokes per spoon varies little in the 
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morning, and that greater variations are introduced in the after- 
noon. When fatigue increases, the natural rhythm of the body 
seems to break down and conscious effort is invoked in order to do 
this work. 

The records of the present tests would indicate, however, that as 
the worker becomes fatigued, the coérdination between the factors 
represented by the curve of rhythm becomes more and more dis- 
turbed. Tatigue has the effect not only of slowing the reaction 
times, but also of causing a certain lack of motor control, resulting 
in increased pressure and increased number of strokes. The tired 
worker is not only working slower than when she is fresh, but is also 
expending her energy extravagantly. From this it would seem that 
in order to increase the efficiency of certain industrial operations, 
attention must be paid not to speed nor even to the elimination of 
unnecessary movements as an end in itself. The first thing to do 
is to devise a rhythmic method of doing the work, which may be 
done by means of limiting the number of strokes. 
instructions must be given to the method. 

The present experiments have shown that other factors besides 
the lack of rhythm make for fatigue, such as putting too much effort 
into the work. (Engineering and Industrial Management, vol. 6, 
(New Series), no. 26, Dec. 29, 1921, pp. 738-742, 3 figs., ep) 


Then proper 


MEASURING APPARATUS 
Pressure-Corrected Recording Steam Meter 


Tue Kent-Hopason Sream Merers, J. L. Hodgson. De- 
scription of steam meters developed by the writer together with a 
British concern. 

Fig. 9 shows in a diagrammatic form the essential parts of the 
pressure-corrected steam meter. An orifice, O, is placed in the steam 
main and creates a difference of pressure (p;—p2) which is trans- 
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DIAGRAM OF ESSENTIAL Parts OF KENtT-HopGson STEAM 
METER 


mitted through the pressure pipes, PU and PD, to the two sides of 
the battery of diaphragms, DP, in therecorder. These diaphragms 
are held apart by a spring, S, so that any increase in the differ- 
ence of pressure causes them to come together. Their motion is 
transmitted through the gland G to the slotted arm B, which is 
pivoted at C. In this way B is given an angular motion, which is 
proportional to the difference of pressure existing across the orifice. 
The pressure of the steam is transmitted through the pipe PU to the 
tempered steel diaphragms P, which expand with increase of pres- 
sure and give the pointer Q a motion proportional to the pressure. 
This motion causes the connecting rod H, which carries the roller 
R, to descend an equivalent amount. The motion transmitted 
through the connecting rod H to the pen arm A is thus proportional 
to the product of the angular motion of the arm B | which depends 
upon (pi1—p2)] and of the linear movement downward of the roller 
R | which depends upon the absolute pressure of the steam 7]. 
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If the superheat of the steam be assumed constant, the formula 
Q) K V (py — pP2) Pp, pounds per hour 
(where A is the constant depending upon the size of the orifice and 
the size of the main, and upon the superheat or wetness of the 
steam) represents approximately the steam flow through an orifice, 
so that if the diagram DG is divided on a square-root basis it will 
show 


V (Pi — Po) Pr 
or by suitably numbering the lines on the diagram it will show 
Kw ‘(pi — P2) Pr 
re, Y. 

Actually, the law of steam flow through an orifice is slightly more 
complicated than that represented by the above formula. The 
meter is made to operate according to the true and more complex 
formula by correctly adjusting the initial angles of the various 
cranks. 

Scales PS and DS, showing the steam pressure and the pressure 
difference across the orifice, are provided, which enable the ad- 
justments of the meter to be checked at any time. 

The error introduced by not correcting automatically for the 
superheat or wetness of the steam is small. A variation of 20 deg. 
fahr. in the superheat or 2 per cent in the wetness, corresponds to 
an error of about 1 per cent. Usually the superheat and the wet- 
ness are fairly constant, so that their variations can be allowed for 
by means of a table of corrective factors without introducing any 
material error. 

[It will be noticed, on reference to Fig. 9, that the meter body is 
full of water, and that two cooling chambers, CU and CD are pro- 
vided. The function of these cooling chambers is to condense the 
steam which passes through the pressure noles on the upstream 
ind downstream sides of the orifice. So long as the water level 
in these cooling chambers is above the horizontal center line on which 
the pressure holes are drilled, the true difference of pressure will 
be transmitted to the recorder. The portions of the cooling 
chambers below the level of the pressure holes provide reservoirs 
of water which prevent steam reaching the recorder when any air 
that may have separated in the pressure pipes is being blown away 
through the air vents V. 

Valves U and D enable the meter to be shut off from the main, 

nd the valve FE enables the meter to be “equalized” (and the zero 

the differential pressure pointer checked). 

If the meters are overloaded, the corrugations of each pair of the 
diaphragms DP fit into one another, so that no damage is done. 
lhe meters are fitted with other protective devices (not shown in 
the diagram) which prevent them from being damaged if wrongly 

mnected up, or if one pressure is turned on before the other. 
These protective devices have proved to be a most important 

ture of the meters. 

rhe recorder referred to above and the orifice tipping are shown 

considerable detail. This latter consists of an orifice plate 

tened into a steel ring provided with a head through which the 
ressure holes are drilled, but no pressure holes have to be drilled 

the pipe line. The coefficient of discharge of every orifice is 
termined by calibration with water. This has been found to be 
lly sufficient for most practical purposes, although where high pre- 
sion is necessary, means illustrated and described in the original 
rticle must be used. The meter is not suitable for measuring 
ulsating flow unless the pulsations are reduced to a negligible 
mount at the point where the orifices are inserted. 

The original article describes also a counter attachment which 
may be fitted to these meters. It is not described here as it does 
not differ materially from the fairly well-known integrating 
mechanism used in Kent water meters. (South African Engineer- 

g, vol. 32, no. 12, Dee. 31, 1921, pp. 243-245, 5 figs., d) 


MOTOR-CAR ENGINEERING 


RICKENBACKER-SIX AvuTOMOBILE, J. Edward Schipper. The 
new car incorporates some departures from usual engineering 
practice. For example, it has flywheels at the front and rear of the 
engine, which is claimed to minimize vibration. The cylinder 
block and the upper part of the crankcase are cast together, and 
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the block casting is so designed that the chain case and the flywheel 
housing are bolted on, thus simplifying casting and machining proc- 
esses. 

The usual practice in finishing the connecting rods is to check 
the alignment of the rod on a gage, and if it is not true to bend the 
rod so that it will check properly on the gage. On the new car a 
small end of the connecting rod is ground to assure alignment, as 
was done by some of the manufacturers of aeroplane engines during 
the war. This alignment is important in eliminating side friction 
of the piston, insuring an easier- and smoother-running engine 

The clutch has a Raybestos facing, running in a bath of oil. It 
is claimed that the combination of this facing and the oil bath 
eliminates any possibility of burning and at the same time insures a 
smooth action. Automotive Industries, vol. 45, no. 26, Dee. 29, 
1921, pp. 1258-1261, 


7 figs., d 


POWER GENERATION 


INTERNAL-TERRESTRIAL HEAT AS AN IMPORTANT 
Enercy. Whether the theory of a molten central portion of the 
terrestrial globe is correct or not, there is no doubt that the tempera- 
ture of the interior increases with the distance from the surface of 
the earth 


The observed increase amounts to about 3 deg 


POURCE OF 


cent. for every 
100 m. of depth, but there are reasons to believe that as the depth 
increases beyond a certain point the rate of increase in temperature 
becomes even greater than that In any event, there is no question 
but what the temperature at some attainable distance from the 
surface is quite considerable, and the question is whether it might 
not be possible to utilize this heat commercially. The well-known 
scientist, de Moupertius, was the first who called attention to this 
possibility. In fact, partly on account of this and partly for solv- 
\cad- 
emy of Sciences in the middle of the 18th century that a shaft be dug 
to the center of the earth, a prop sition which was vigorously ridi- 


ing many geological problems, he suggested to the Prussian 


culed by his colleague in the membership of the Academy, the fam- 
ous Voltaire 

The main obstacle in the way of commercial utilization of the 
internal heat of the earth is the thickness of the superficial layer 
over and above the sixth strata where sufficiently high temperatures 
obtain under the influence of the magma. 

As a rule the surface layer is supposed to extend from 15 to 25 
km. (10 to 16 miles). 
some places, as, for example, near the hot springs in the Yellow- 
stone Park and New Zeuland, must be quite thin, possibly only a 
few hundred feet thick. 
comes naturally from the 


of 300 deg cent 572 deg 


However, it is of uneven thickness and in 


In fact, in such places saturated steam 
ground with temperatures of the range 

fahr 

Of late Sir Charles Parsons has shown an interest in this problem. 
The question appears to be within technical possibility, but of quite 
uncertain economic practicability, at least under the conditions of 
today Rauch und Staub, vol. 12, no. 3, Dee., 1921, pp. 16-18, @) 
POWER PLANTS (See Measuring Apparatus) 
POWER-PLANT ENGINEERING (See Corrosion) 


PRODUCER GAS AND GAS PRODUCERS (See 
Corrosion) 


PUMPS 
Operation in Parallel of Cen rifugal Pumps and Fans 


OPERATING Pumps or Fans IN PaRAuuet, J. C. Hobbs. Dis- 
cussion of problems encountered in parallel operation of centrifugal 
pumps. Almost any properly designed fan or pump will perform 
satisfactorily if operated alone, but when two pumps discharge into 
the same distribution system operating in parallel certain require- 
ments must be satisfied or trouble will occur. The situation is 
somewhat similar to the operation of electrical generators in parallel, 
and in order that fans or pumps operate properly they must have 
proper operating characteristics and the method of regulation must 
be correct. By characteristics is here meant the interrelations 
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‘AL 
between pressure produced, output, horsepower and speed, which 
may be expressed in the form of curves. 

Figs. 10 and 11 show respectively the pressure characteristics that 


~Shut off pressure 


| 





0 "4 " Ma 
load 
10 


TypicaL PRESSURE CHARACTERISTIC OF FAN OR 


SATISFACTORY OPERATION IN PARALLEL 


Pump GIviNnG 


In Fig. 11 
the characteristic curve, instead of being flat, has a hump, showing 


that there are two outputs having exactly the 


are favorable and unfavorable to operation in parallel. 


same pressure and 


Pressure 





Load 
hic. 11) Errecr or Hump 1n Pressure Curve OF FAN on Pump 
speed. If two pumps with such characteristics are operated 


parallel and discharge against the same pressure, one them 
might be on the upward part of the curve and the other on the 
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CONNECTIONS TO PREVENT PUMPS FROM BECOMING STEAM- 
oR Atr-BouND 


downward part, thus causing an unequal distribution of the load. 


This condition is not so serious in cases in which steam-turbine 
ar are used, but with motor drives in which the speed is prac- 
sally constant unsatisfactory performances will occur. 


I 
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With a steam-turbine drive there is the possibility of one of the 
pumps being “backed off the line.” When this occurs, there is 
danger of the pump becoming air-bound, and the rotor, in rubbing 
against the dry seal rings, will likely cause damage. Instances 
have occurred in which parts of the bronze impellers and seal rings 
have melted, owing to the large input of power from the turbine 
shaft being converted into heat through friction. 

It is not desirable to try to regulate the pressure between ex- 
cessively narrow limits, because hunting action of the governor and 
pressure-control valve may occur. The desirable form of character- 
istic is one in Which the discharge pressure drops slowly from zero 
load up to a point beyond the full capacity rating, and then drops 
off suddenly. 

The possibility of damage to a pump on account of becoming 
steam- or air-bound has been reduced, if not eliminated, pro- 
visions indicated in Fig. 12. This shows a scheme of piping which 
can be used in connection with open heaters to prevent the first 


stage from becoming steambound. The arrangement should be 
installed on each pump operated in parallel, whether it has the 
proper characteristics or not, because a small amount of trouble 


with the pressure governor is liable to divide the load unequally 


at any time, and one of the pumps may cease to discharge water 
when the total load becomes light. 

A metering arrangement on the discharge of the pump is 
desirable, such, for example, as the U-tube in Fig. 12, which is in- 


stalled in such a way to use the friction head through the suction 


piping for approximately indicating the flow. Such a meter does 
not measure the exact quantities flowing, but shows relatively 
the load on the different pumps. 
The original article discusses in some detail the effeet of using 
different shapes of impeller blades. Pow vol. 55, no. 2, Jar 
1922, pp. 58-60, 6 figs., p 
THe ‘“Hypronotst’ ENpLess-Rope Pump. Description of a 


novel variation of the endless-rope pump made a British con- 











cern. In this pump an endless flexible wire rope is used having 

threaded on it a series of small pressed- 

steel cups, both the rope and the cups being 

galvanized. Each bucket or cup is made | a | 

in the press and is fitted in the center with } 

a pressed thimble which acts as a spacing =p] fs 

piece and through which the flexible rope is [ , 

threaded. The standard size of the cups L 7 

is 1'/. in. in diameter and the rope works | [ 

over pulleys 14 in. in diameter. 7a’ J 
The manufacturers state that with an ——e 

immersion of 3 ft. and rope speed of 600 ft. 

per min. the delivery is 3500 gal. per hr ee) | pad 

This is due to the fact that not only are Bid 

the buckets completely filled with water, Fie. 13) “Hypronorss 

but in addition a large quantity of it is Expixes-Rore Pump 

carried upon the outside. The pump can be 

worked by hand on lifts as high as 150 ft. (Engineering, vol. 112, 

no. 2918, Dee. 2, 1921, p. 759, 1 fig., « 


RAILROAD ENGINEERING 


WHEELS FoR RatLway RouunG Srock. Description of a new 
process for producing disk-center wheels developed in England in 
1921 and carried on at Coventry by Powell, Brett, Ltd. The 
process consists in turning out wheel centers in the shape of drop 
forgings by means of special hammers. 

The wheel centers are produced direct from an ingot by a special 
process, and the cast condition of the steel under powerful drop 
hammers is broken down into a proper forged state. The final 
operation of stamping ceases practically at the critical period 
temperature of the steel, and the center leaves the dies with the 
material in what is said to be an ideal state, uniform in shape, per- 
fectly balanced, and possessing a ductility and tensile strength 
leaving nothing to be desired for this class of steel. 

No more information is given as to the process of manufacture, 
but some data of tests are published. It is said, however, that the 
production of wheel centers by this method involves the employ- 
ment of a very powerful drop hammer of special design. The tup 
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and dies used in the final operation are shown in one of the illustra- 
tions. (The Railway Gazette, vol. 35, no. 27, Dee. 30, 1921, pp 
1000-1002, 6 figs.. d 

GASOLINE-DriveN Raiw Car. Description of a car manu- 
factured by the J. G. Brill Co., on a chassis made by the Inter- 
national Motor Co., and in design following essentially the Mack 
automobile truck. The car has seating capacity for 31 passengers, 
operating speeds up to 30 m.p.h., and weighs about 11,000 Ib. 

The Gilmore & Pittsburgh R. R. has recently placed one of these 
cars in service, but having space for the accommodation of baggage 
and seating 17 passengers. The railroad runs from Armstead, 
Mont., toplacesin Idaho through a mining country with severe grades 
as high as 6 per cent The snows in that section of the country 
are so severe that at times it is impossible to operate steam trains 
for a week or ten days at a time, but except in the worst snow the 
car has been able to operate successfully. 

Another instance of the operation of a gasoline rail car having 
proved an effective means of stimulating passenger traffic and 
curtailing operating costs, is provided in the case of the Narragan- 
sett Pier Railroad Co., in Rhode Island. This railroad is eight 
miles long and had the competition not only of automobiles but 
until recently of an electric line (abandoned in Nov., 1920). 

The comparison of operating costs of light steam trains and 
gasoline rail cars in local passenger service shows that the cost per 
mile on a steam train is $0.95, as compared with $0.14 to $1.21 for 
In one instance the cost was $1.56 for the steam 
train and $0.25 to 80.38 for the gasoline car. 


the gasoline cur. 

The company has ilso designed a larger car, to seat 35 passengers 
in addition to the baggage space. 

Comparisons of cost per seat per mile between the steam train 
and gasoline car show a striking difference in favor of the latter, 
often exceeding 50 per cent. (Railway Re . vol. 69, no. 26, Dee 
24, 1921, pp. 860-863, 4 figs., dep) 


Sandberg Sorbitic Steel 


References have OC- 


curred in the engineering press to Sandberg sorbitic steel, and tests 


SANDBERG SORBITIC STEEL FOR TIREs. 


are being carried on in this country on rails made of this material 
On account of this, the information contained in the present ab- 
stract may be of interest. As known from the general metallurgy 

steel, the microstructure and physical properties of steel depend 
on its rate of cooling. Slow cooling produces pearlitic condition, 
with softness and ductility. Sudden cooling from a temperature 


SANDBERG SORSITIC STEEL. 


RAILWAY TYRES 2 9% INTERNAL DIAMETER 
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cooling is sufficiently rapid to offset the pearlitic stage being reached. 
The cooling is done by blowing air or steam on the heated steel. 
In making tires for railroad wheels they are cooled by being placed 
Moist air is then drawn through 
branch pipes and nozzles on to the tread of the tire. 

The results given in Fig. 14 refer to a test of railroad-wheel tires, 
all from the same east of steel. The third line refers to tires cooled 
in the atmosphe re but not reheated. The railroad tires were 2 ft 


one at a time on a revolving table. 


9'/, in. internal diameter and of a section 5°/s in. wide and 33s in 
deep in the middle of the tread. 

The original article contains microphotographs showing very 
clearly the difference in structure between the treated and untreated 
steel. The steel in these tires contained 0.73 carbon, 0.313 silicon 
and 0.74 manganese. The process is said to have been successfully 
applied also to steels of lower carbon content. (The Railway 
Gazelle, vol. 35, no. 27, Dee. 30, 1921, pp. 991-993, and 999 


6 figs., ed 


SPECIAL MACHINERY (See Fuels and Firing 


SPECIAL PROCESSES (See also Railroad Engineering) 

GEAR MANUFACTURE BY UpsetrinG. At the new shop of the 
(Amforge Company recently completed at Chicago a method was 
developed for the production of gear parts which it is claimed gives 
i stronger product than hammer forging. 

In making these gears round bar steel of forging quality is used 
alter close Inspection ior seamy stock. The bar is always forged 
horizontally and forced into the dies by the headers in two or three 
operations In the finished pinion the grain of the steel is such 
that teeth will be cut against it As a further advantage for the 
upsetting method of gear manufacture, it is claimed that it does 
not tend to crystallize the steel as drop forging is apt to do 
at times 

It may be mentioned in this connection that the process of upset 
forging is practically in its infancy, the plant of the Amforge 
Company being the only one in the world devoted exclusively to 
the manufacture of upset forgings. This new method has been 
developed only within the last few years, but this development has 
been so rapid that it is estimated that 250 upset-forging machines 
are now operating on commercial forgings. (The Iron Age, vol. 
109, no. 6, Feb. 9, 1922, pp. 401-404, 5 figs., d 


STEAM ENGINEERING (See Measuring Apparatus) 
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Fic.14. Cuart SuHowi1ne Resvutts or Tests ON SoRBITIC AND NON-SoORBITIC STEEL RAILWAY-WHEEL TIRES 


bove the upper critical point produces martensitic conditions, 
nd makes the steel intensely hard and correspondingly brittle. 
Sorbite is softer and tougher than martensite and harder than 
pearlite, and is obtained by a slower rate of cooling than that used 
to produce martensite but not slow enough to create the pearlitic 
condition. 

The method used in the Sandberg process consists of heating the 
‘teel to a temperature above the critical point, and then cooling it 
so slowly that the martensitic condition is not retained and yet the 


TESTING AND MEASUREMENTS (See also Measur- 
ing Apparatus) 


Measurement of Pulsating Flow by Nozzles 


Tue Use or Nozzies tv Measurine Putsatine Frow. When 
nozzles are used for measuring pulsating flow, errors result unless 
the flow curve is known as a function of time. In the testing or 
regular supervision of the air delivery of reciprocating compressors, 
it is quite possible to install a large tank between the compressor 
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and the delivery line. This tank may well act as an aftercooler 
for removing the moisture from the air. If this tank be about three 
or four times the volume of the high-pressure cylinder, the flow 
fluctuations are greatly reduced. If in addition a throttling flange 
be applied at the end of the tank, i.e., at the place where the tank 
joins the delivery pipe—then the flow in the delivery pipe will be 
rendered quite even, and a nozzle or a similar instrument can be 
used with great accuracy. The larger the tank and the smaller 
the throttling flange, the more uniform is the flow. The flange 
need not be so small as to produce any noticeable pressure drop. 

The same method can also be used in the application of steam 
meters to measure the flow of steam for reciprocating engines. 
Every engine should be equipped with a large receiver separator, 
and can in addition be equipped with a throttle flange at the place 
where the steam main joins the receiver separator. The flow is 
made even enough to apply a steam meter and to accept its readings 
without any correction 
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NozzLeE ON INLET SipE oF COMPRESSOR 


It has also been suggested that the flow in lines carrying variable- 
velocity fluids can be made even for a distance by placing a fan in 
the line at either side of the nozzle or of the measuring instrument. 
The theory is that the fans have inertia and resist pulsating flow, 
thereby reducing the violence of the pulsations. 

For the ordinary run of shop compressors, it is usually preferable 
to test the compressor while in operation. This can be done by 
using nozzles on the inlet side, provided, of course, that the piston- 
rod packings are tight. In this case it is quite easy to obtain uni- 
form flow by attaching to the compressor inlet a sheet-iron box 
which carries the nozzle or nozzles, and which in addition is equipped 
with a rubber diaphragm as shown in Fig. 15. The volume of the 
box acts as an equalizer, and the rubber diaphragm which flops in 
and out helps materially to maintain an almost constant flow 
through the nozzles. A box of this kind is a very valuable ad- 
junct to mechanical laboratories and especially to shops in which 
air compressors are built or used, because it allows testing of the 
actual air-compressor delivery with very little trouble. To this 
end it is advisable to have several nozzles in the box and to plug 
up those not in use. 

It is very desirable to have a safety valve on the box to protect 
the rubber diaphragm frcin injury in case some one should close 
more nozzles than is good for the rubber. Such a safety valve 
is inglicated on the right-hand side of the box in the shape of a U- 
tube full of water. The section of the U-tube must be large enough 
to prevent the formation of such a vacuum in the box as might 
break the rubber diaphragm. The pressure drop of the nozzles 
can be kept quite small, and can be measured by means of an in- 
clined gage, such as a draft gage. The pressure drop through the 
nozzles amounts to much less than the variation in barometric 
pressure, and no fear need exist that the measuring box will inter- 
fere in any way with the air delivery of the compressor. 

Nozzles have not been used for testing to the extent they deserve, 
probably because of lack of standard nozzles on the market. How- 
ever, these are now available. Occasionally it is practically im- 
possible to dampen the vibrations on account of the size of the 
equipment—for instance, to the air inlet of blast-furnace blowing 
engines. In that case the flow-velocity curve can be determined 
occasionally by placing in the nozzle a very light flapper and by 
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recording its motion on the indicator. (Chemical and Metallurgicat 
Engineering, vol. 26, no. 1, Jan. 4, 1922, pp. 32-34, 3 figs., dp) 


TRANSPORTATION (See Railroad Engineering) 
VARIA 


CHEMICAL ResEARCH IN GERMANY. In connection with the 
story of the development of a process for the manufacture of syn- 
thetic gold in Germany, given wide circulation by the publie utter- 
ances of Prof. Irving Fisher, The Chemical Age quotes the informa- 
tion of authorities who have made personal inquiry into the matter 
that important progress has been made during and since the war 
in agricultural chemistry in Germany. 

It is said that processes have been developed of treating seed 
both to protect it from pests and disease, and to increase its vigor 
enormously. The idea, in short, has been by new chemical proc- 
esses of fertilization to impregnate the seed with energy which has 
hitherto been applied externally at later stages of growth. How 
far this is true we are not in a position to say, but it is confidently 
asserted that as the result of experiments, seed so treated is rendered 
far more immune from disease and pests, that the plant life is fed 
with far greater effect and becomes proportionately more vigorous, 
and that the yield is largely increased. All this, like the story of 
synthetic gold, has to be proved in practice, but it is enough to 
convince us that German research chemists, instead of resting 
content with past achievements, are working for further advances 
and eagerly searching after new starting points. (The Chemical 
Age, vol. 5, no. 132, Dec. 24, 1921, p. 788, g) 


WaGes IN German Macutne Inpustries. Table 1 shows a 
comparison of hourly wages paid in the machine-building industry 
in Chemnitz, Germany, previous to the war and since Jan. 1, 1922 
In the present agreement on wages of workers in the metal indus- 
tries a basic hourly rate is fixed, and the worker receives a certain 


TABLE 1 COMPARISON OF WAGES IN MACHINE BUILDING 
INDUSTRY 
1922 1914 
Dollars Dollars, 
Present 1914 
Class of Worker Age Marks Exchange Marks Exchange 
Toolmakers over 25 11.20 0.07 0 60 0.15 
Patternmakers 21-25 9.85 0.06 0.60 0.15 
Molders, (Highly 19-21 8.50 0.05 0 60 0.15 
Skilled Operators 17-19 6.29 0.04 0 60 0 15 
Machine Operators over 25 9 50 0.06 0 50 0.125 
21-25 8.25 0.05 oO 0.125 
19-21 7.00 0.04 oom” 0.125 
17-19 5.05 0.03 Oo 0.12 
Unskilled Labor over 25 9.30 0.06 0 40 0.10 
21-25 8.15 0.05 0 40 0.10 
19-21 6.80 0 04 0. 40 0.10 
17-19 4.75 0.038 0.40 0.10 


additional rate on account of the high cost of living. In the table 
these two items are added together. Furthermore, skilled workmen 
who are always employed at an hourly rate (not on piece work) 
receive an additional amount which has also been included in the 
figures given. In figuring present exchange, one mark has been 
assumed to be equal to 0.6 cent. (Machinery, vol. 28, no. 6, 
Feb., 1922, p. 453, g) 


OVERHEAD CONVEYANCES. A new type of overhead conveying 
system has been placed on the market and it is claimed that its 
construction is such as to make it necessary to erect a superstructure 
from which to suspend the system. The track consists of two 
parallel rails which is said to minimize the possibility of tne trolley 
jumping the track. The rails are laid on a plate to which the 
U-bolt hangars are bolted and are thus supported from the bottom 
instead of the top which is said to eliminate the danger of the rails 
becoming dislodged and dropping to the floor. To insure further 
the stability of the track a special rail section is used with the base 
wider on one side than on the other. By throwing the center of 
gravity of each rail towards the middle of the track, the possi- 
bility of the rails being forced out of position and turning outward 
is reduced. (The Iron Age, vol. 109, no. 6, Feb. 9, 1922, pp. 409 
410, 5 figs., md) 


CLASSIFICATION OF ARTICLES 


Articles appearing in the Survey are classified as c comparative: 
d descriptive; e experimental; g general; h historical; m mathe- 
matical; p practical; s statistical; ¢ theoretical. Articles of 
especial merit are rated A by the reviewer. Opinions expressed 
are those of the reviewer, not of the Society. 
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(‘opies may be purchased m the Superintendent of Document t 
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Gas, Tar and Coke A ?», LiGnrre CARBONIZATION. One of thi 


ecent reports of the Bureau of Mines is that on Lignite Carbonizatior 
ind Carbonized Residue Briquets by W. W. Odell, Fuel Engineer. In 
his introduction the author states that “‘the development and utilization 
low-grade fuels is not new, but on this continent conditions have 
heretofore been favorable to such enterprises, 


not 
The abundance of the 
ivailable supply of lignite in this country in locations where other fuel 
s only obtainable by a long freight haul from distant sources, has made 
the ‘lignite problem’ a serious one for domestic consumers 
ilities North and South Dakota and Texas.” 
rhe plan of the work was to carbonize approximately 
raw lignite by continuous operation of the carbonizer, briquetting the 
residue into a firm, solid fuel, and to obtain meanwhile as much data 
possible relating to the following: (1) Quality and quantity of gas 
obtained, (2) quantity of gas required for carbonizing, (3) behavior of 
lignite during processing, (4) capacity of carbonizer, (5) quality and 
quantity of residue obtained under various conditions, (6) analyses of 
lignite, residue and the briquets made therefrom, (7) binder requisites, 


in such 
aus 


1000 tons of 


as 


S) character of briquets made, (9) control methods, (10) cost of briquet 
ted residue, (11) quantity of by-products, and (12) design of apparatus 
litable for carbonizing lignite. Address Bureau of Mines, Washington 
D. C., H. Foster Bain, Director 

Gas, Tar and Coke A7-22. A.conou ror Power. The Fuel Re 
earch Board of the British Department of Scientific and Industrial 
Research have prepared for distribution the Second Memorandum on 
Fuel for Motor Transport. This report gives a brief general survey of 
the work of the Fuel Research Board with regard to Power Alcohol 
since July, 1920, the date of the publication by H. M. Stationery 
Office of the Board’s Interim Memorandum on Fuel for Motor Trans- 
port.” 

The subject is dealt with under the following heads Raw Mater- 
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Ire M. Stationery Office, 28 Abingdon Street, I | m& Wed 
Price including postage 7'/od 
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Petroleum, Asphalt and Wood Products A Speciric HEATS AND 
OF VAPORIZATION OF Motor FveELs 


In a paper read before the 
American Chemical Society Messrs Robert |] Wilson and I P 
sarnard, 4th, present the results of a series of observations on the total 
sensible heats of completely vaporized motor fuels. These, coribined 


with critically compiled data from the literature on heats of va 
of motor fuels 


porizatior 
make it possible to draw accurate total-heat curv: 
the whole range of temperatures up to 500 deg 


over 
and derive fairly 
rccurate values for the specific heats of the hydrocarbon vapors ( 


cent 
om- 
binations of these with vapor-pressure data make it possible to deter 
mine just how hot the air or the fuel must be preheated i 
cm mpletels 

I Parsons 
Washington 


n order to 
Address Charle 
P. O 


vaporize the motor fuel in a carburetor 
secret 


I). ¢ 


iry American Chemical Society Box 1505 


B—RESEARCH IN PROGRESS 


/} 


The purpose of section of Engineering Research to bring together t} 
who are working on the same problem for cooperation or conference, to 
unnecessa y dup cation of work and to inform the prose on of the investigat 
who are engaged upon research problem The addresses of these investigato 
are given jo the purpose of cor esponde nce. 

Electric Power Bi-22. Desian or EvecrricaL MACHINERY AND LINES. 


During the present year Prof. V. Karapetoff is carrying on an investi 
gation on mechanical aids in the design of electrical machinery and 


lines. He expects also to make a study of fields of force or flow, electric, 








9)? 


magnetic and hydraulic. Address Professor Karapetoff at Cornell 


University, Ithaca, New York. 
Highways B1-22. DyYNAMOMETER. See 


TRACTION Transportation B1-22. 


Vachine Tools B1-22. Cuttrina Tests or Hicu-Sprep Too.-STeet Bits. 
See Steel, Its Treatment and Products B1-22. 

Steel, Its Treatment and Products B1-22. Curtina Tests or HiGcu-Sreeep 
Too.-STeet Bits. A number of tool bits of standard high-speed tool 
steel have been heat-treated in various ways by the Bureau of Standards 
to determine the effect of these treatments on the cutting qualities of 
the metal. About 55 cutting tests were made, and while no new facts 
were brought to light, the data obtained were interesting and show that 
it is possible to obtain valuable results from tests made with such small 
samples. This work is being continued, and an effort will be made to 
study the time temperature relations in preheating and hardening on 
the cutting qualities of high-speed tool steels. Address Dr. 8S. W. 
Stratton, Director, Bureau of Standards, Washington, D. C. 


Fairbanks 
traction 


Transportation B1-22. Traction DyNamometer. Prof. F. L. 
is now developing and completing at Cornel! University a 
dynamometer of considerable interest. 


Ventilation B1-22. INFILTRATION OF AtR. A study of the infiltration of 
air into buildings through walls and windows is one of three problems 
which Prof. H. Diederichs has taken up this year. The other two are 
(a) satisfactory heat treatment of ‘‘Kinite’’ alloy steel and (>) the com- 
bustion 


process in a Diesel engine. 


D—ResEARCH EQUIPMENT 


section, of Engineering Research is to g 


The purpose of this 
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notes regarding the equipment of lahoratories for mutual information and for 


the pur pose of informing the profe ssion of the equipment in various laboratories. 
Available Equipment. In a letter just received from Assoc. Prof. William 
J. Dana of the Mechanical Engineering Department of North C 
State College of Agriculture and Engineering, it 
probably to its distance from a large industrial center the facilities of 


irolina 
is stated that owing 


the mechanical laboratory of this college, though well equipped, are not 
being taken advantage of They have all the usual small apparatus 
such as the Emerson bomb calorimeter, the Saybolt the 
Their power plant and equip 


Viscosimeter 
Sargent improved gas calorimeter, ete 


ment include six boilers, hand-fired, steam engines, small steam turbines 





an 1l-hp. Foos engine and other gas and oil engines of various sizes 
I’ —BIBLIOGRAPHIES 
The pur pose of this section of Engine ring Research is to inform the profe ”" 
of hibliographies which ha f heen prepared In (je neral this worl lone at 
the « r pense of the Society. Extensive hibliographies require the appro al of the 


Research Committee. All bibl ogra phies are loane 1 fo a period of one month 
available, ‘ 


These 


Additional copies are 
f the AS.M.E 


only. 


hibliog ap/ es are on file at the off e of the 


members 
Society. 
Articles on Petro 
of the 


Petroleum and Allied Substances. Under the title Recent 
leum and Allied Substances, Mr. E. H. Burroughs, Bibliographer 
Bureau of Mines, has compiled a valuable bibliography of interest to 
all those in any way connected with the petroleum industry Phi 
report is known by Serial No. 2305 and may be obtained by addressing 
H. Foster Bain, Director, Bureau of Mines, Washington, D. ¢ 








CORRESPONDENCE 


ONTRIBUTIONS to the Correspondence Department of MecuanicaL ENGINEERING are solicited. 


Contributions 


particularly welcomed are discussions of papers published in this Journal, and brief articles of current interest to 


mechanical engineers. 


Advantage of Nitrogen in the Boiler Furnace 
To THE Eprror: 

teferring to the short article on the Advantage of Nitrogen in 
Boiler Furnaces, published on page 802 of the December issue of 
MEcHANICAL ENGINEERING and credited to Power, I would 
that the logic of it is all wrong. To carry the author’s 
course of reasoning further, why not run with large quantities of 
excess air and buy coal with the largest possible amount of ash 
so as to lower the furnace temperatures to the greatest possible 
extent? 

The use of oxygen or enriched air promises paying results in blast 
furnaces or open hearths, ete., because the working temperature 
of the furnace is so high that normally most of the heat generated 
passes off in the products of combustion, and any method by which 
the volume of these and their heat control may be materially re- 
duced will have an enormous effect on the efficiency and fuel con- 
sumption of these furnaces. Boilers, on the other hand, can utilize 
heat down to very low temperatures by the use of economizers so 
that the possible fuel saving is much less, and the cost and complica- 
tion of the apparatus for supplying oxygen would have to be reduced 
correspondingly to make it commercially attractive. 

From a purely operating point of view, however, the problem 
of boiler adaptation is simpler than maintaining a roof in an open 
hearth at any higher than present temperatures, though these can 
be controlled and practically the same efficiency. of the process 
obtained by arranging the mixture of fuel and oxygen so that this 
and the combustion are progressive and the heat is absorbed as 
fast as it is generated, resulting in temperatures not exceeding : 
safe limit but with all the heat generated at a high enough tempera- 
ture to be effective. 

I have seen a boiler with a little over 10,000 sq. ft. of heating 
surface evaporate over 150,000 lb. of water per hour for 3 hours 
on oil fuel, so that no anxiety need be felt regarding the heat ab- 
sorption of the water-cooled surfaces. 

Material arguments controverting those in the article in ques- 
tion appeared over the writer’s signature in the issue of Power 
for November 22, 1921. 


New Haven, Conn. 


say 


H. D. FisHer. 


Novel Pumping Plant in Operation at Key 
Biscayne, Florida 


To THE Eprror 

A rather unique pumping plant has been placed in operation at 
Key Biscayne, Miami, Florida. The shots 
show the insfallation of an overshot water wheel to take the flow 
from an artesian well. This wheel, 12 feet in diameter and turning 
at 7 r.p.m., is geared to a duplex pump operating at 40 strokes 


accomMpanving snap 


ver minute which is used to pump water from the well drainage 
| | | 














OversHoT WHEEL Drivinc DupLex Pump 


sump well into an elevated storage tank. This tank supplies water 
for irrigating a nursery and also for homes on the island. 

The water from the well is very strong in sulphur and comes 
from a depth of approximately 1,000 feet. Tests give the rate 
of flow at an elevation of 12.92 feet as 248 gallons per minute which 
provides 0.82 hp. for operating the wheel. 0.46 hp. is utilized in 
pumping the water which gives an overall efficiency on the plant 
of 56.8 per cent. Wetton A. Snow. ) 





Miami, Florida. 
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Standardization in Japan and Norway 


Standardization work in Japan has recently been given a great 
impetus by the organization of the Japanese Engineering Standards 
Committee. The main function of this Committee is to serve as a 
bureau for solving and initiating problems involving engineering 
standardization. The Committee consists of 70 members presided 
over by the Minister of the Department of Agriculture and Com- 
merce acting as presice nt, and a vice-president, who is elected or 
appointed The details of the work are handled by se ven secre- 
taries who are engineers of the government departments of 
Agriculture and Commerce, Communications, Railways, Military 


engineers and Naval engineers. The work is being pushed with 


vigor, investigations already being under wav on metals, wood 
bricks, screws, electric wires and electric motors 


In Norway 
organized by the Federation ol Norwegiin Industries One of the 


national standardization committee has been 
first projects Which ts being taken up by the new committe iter 
the necessary work on organizational problems, is the standardiza 


tion of ship machinery and ship details 


Phere re now national standardizing bodies in the following 
fourteen countri \ustri Belgium, Canada, Czechoslovaki 
France, Germany, Great Britain, Holland, Italv, Japan, Norw 
Sweden, Switzerland and the United State 


International Cooperation in Standardization 


iF S( S 1 / Fore Sta) The Amer 
engineering Cor ittee | ist completed arrange ts | I 
;WOpel vith the iradizing bods n other tri ‘ 
e more ef In doing this it | ollowed out tl 
rv t of the Unofhieial Conference of the Secretaries 
eN Standardizing Bodies held in London in April, 192 
arder ; | «tf lards shall be ! lt the Witist rie 
ries, it planned that each nati Dody W 
he approved standards of the other bodies The Amer 
neering ™! mndard Comnuttee, 20 West oth =t.. New Yor} 
( . has available now the publeations of the st ndardizing 
in Austrian. Belgium. Canad France, Germany, Gr 
Britain, Holland, Sweden and Switzerland. 

Hereafter the A.E.S.C. will regularly exchange information wit! 
reign bodies as to tl status of work on the various projects 
undertaken under its auspices. This information wall be 

ted to the indication of the stage of development of the projects 
ng left in each case to the various sectional committees and 


or bodies to decide to what extent thev desire to exchang 
nical memoranda or drafts of standards. This exchange of 
rmation on the general progress of the work will, however, lay 
basis for closer international co6peration as the need for this 
sin spectal instance 


ALS.M.E. Transactions Index Contemplated 


sure has been exerted on the Society to compile and issue 
mprehensive index ol Transactions to date. Such a book 
render available the exceedingly valuable information con- 
d in Transactions, and the Committee on Publication and 
vers has the project. under advisement, pending an expression 
opinion from the Society. The acknowledgment card, which 
ent out with volume forty-two of Transactions, will permit a 
ement of each member's desires in the matter of this index, 
| if sufficient orders are received the book will be issued some 
during the fall. It will be bound in half morocco, uniform 
th Transactions. Price will depend somewhat on the number 
pies ordered, but it is believed that it will not exceed $4.00. 


; 


A Correction in Machine-Shop Discussion 


Professor John Airey has called our attention to an error in the 

ort of his closure to the discussion on the paper entitled Art of 

ling by John Airey and Carl I. Oxford. At the bottom of 

ce 16 of the January issue of MrecHANICAL ENGINEERING men- 

1 is made of “machine belt.’”’ This should have read “machine 

hility tests.” The shortness of time alloted to the discussion of 

this paper did not permit a proper closure by Professor Airey. 
This will be included in TRANSACTIONS. 
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STANDARDIZATION, AMERICAN IN- 
DUSTRY AND THE FEDERAL 
GOVERNMENT 


. , 
not to deal with technical details has proved a source ol. great 
strength in its real work of insuring the full coéperation of organiza- 


tions producing standards not in conflict. 


(nN EXAMPLE OF FUNCTIONING OF THE A.E.S.C 


In determining the desirability of undertaking the development 
of a proposed standard, it has proved highly satisfactory to initiate 
the movement by calling a conference of the bodies interested 
which the A.E.8.C. does upon request from a responsible organiza- 
tion or organizations 

\s an example of such a conference, mention may well be mad« 
of the Conference on the Standardization of Railroad Ties held in 
Washington, D. C., in October, 1921, at the joint request of the 


Ae 
Forest Service and the American Railway Engineering A 
Invitations to this Conference were issued to the several national 
org il epresenting not only produce rs and col imers Dut 
' (re i Lere t ‘ 1 { last In ntioned being thre \r 
Society of Civil Engineers, the American Society for Testing 
Material the De partment ol Commerce, and the Forest = 
ys i presentatives of the organizations were is} 
decid 1) whether the unification of specifications 
d switch ties should be undertaken 2) if so, wl 
scope ( ( rk should | 1 (3) how the worl ild 
regal l 
\ r i ry lil ail i> on . ll D SscS ol the 
lem before it, this Conference reached a unanimous ag 
nent on all points under consideration It recommended that the 
Forest Service and the A.E.R.A. be designated as joint 
1 “Sectional Committee” to unify railway-tie specif 
inder the Rule s of Procedure and auspices of the A.FE.S.( and 


commended to the sponsors that certain specified national or- 
ganizations be invited to be 
Although it mig 
hat the unification of railway-tie specifications should be 


represented officially on the sectional 
ht seem apparent, without discussio1 

inder- 
aken, the subject was discussed for two hours before the Confer- 
ence was asked to place itself on record on this matter, which it 
did by unanimous vote. All of this discussion was beneficial in 
paving the w iV lor the discussion of the scope of the work and the 
organization therefor. 

\ conference called as this conference was called and conducts d 
as this conference was conducted results in a spirit of coéperation 
that cannot otherwise be brought into existence, The plans laid 
down for carrying out the work of standardization will insure that 
the coéperative spirit brought into being by the conference will 
continue to be the controlling feature of the work of eliminating 
existing conflicting standards and “‘Americanizing”’ the standards 
that will be formulated hereafter. 

Too much emphasis cannot be put upon the advantages of the 
conference method of initiating work on any particular standard 
or set of standards, provided the conference is truly representative. 
When men get together in such a conference, from an intercaange 
of ideas they obtain a comprehensive view of the whole field har- 
differences 


mony emerges from discord and disappear in 


agreement. 


ADVANTAGES OF NATIONAL STANDARDIZATION REITERATED 


In closing, it cannot be too often repeated that a national stand- 
ardization program means almost unlimited advantage to the 
manufacturer in cheapening the processes of production and stabiliz- 
ing his market; to the distributor in clarifying and simplifying his 
problems; and to the ultimate consumer by lessening costs and 
expediting deliveries. The real significance of standardization to 
industry and the Federal Government—what it may mean and 
what it can accomplish, will not be fully realized until there is 
sincere coéperation which is sympathetic, systematic and com- 
prehensive, between industry and the Federal Government, in 
which coéperation the general consumer has a part. 
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Engineering Education—the Development of 
the Resourceful Mind 


It may seem presumptuous for me to offer any observations 
upon the subject of engineering education. I feel prompted, 
however, to make the attempt, at least, because of the kindly urgent 
request of the Editor of this magazine and 
also because the end of education for the 
engineer is the same as for any other 
profession. This end in a word is the 
development of mind and of character. 
One who has a highly developed mental 
equipment without character is a menace 
to the community; one who has character 
without mind, however high may be his 
purpose and ambition, proves ineffectual 
in the contests and conflicts of life. 
Therefore, I affirm most emphatically 
that true education has for its object both 
the trained mind and the thoroughly trust- 
worthy character. 

Owing to the limits of the space 
assigned me I shall confine my observa- 
tions solely to the training of the mind, not wishing however, to 
leave the impression that I regard character as in any way of 
secondary significance. 

The discipline of the mind depends more upon the methods of 
teaching than the subjects taught. In preparing for the career of 
an engineer, as for any other profession, it is indispensable for 
future success and conspicuous leadership that the student should 
be led to a firm grasping of fundamental principles rather than the 
mere accumulation of facts. The fundamental sciences, mathe- 
matics, physics and chemistry, must be mastered by every student 
of engineering. To acquire a knowledge of these sciences encyclo- 
pedic information is not adequate. 

Many centuries ago Aristotle remarked that there are two types 
of mind, the one which acquaints itself with the facts of a subject, and 
the other which penetrates to the reasons underlying these facts. 
The latter, he adds, are the philosophic minds. By philosophic 
mind Aristotle meant what we today would characterize as the 
scientific mind. 

The true engineer must be the scientific engineer, that is, the one 
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acquainted with the great fundamental principles of the underlying 
sciences of his profession and who early acquires the habit of asking 
the question Why, and searching for the answer with eagerness of 
spirit as for a hidden treasure. 

Many years ago one of our graduates in engineering started a 
career in the West of very brilliant promise, brought to an end with 
only partial achievement by a fatal accident in the prosecution of 
his duties. Upon one occasion I met him in Princeton and I asked 
him what in his opinion was the most valuable characteristic of a 
successful engineer. After a moment’s thought he responded, 
“The most successful engineer is the man who does not lose his 
head when face to face with an entirely novel situation.” This 
gives the gist of the whole matter. To learn a rule easily applicable 
to familiar conditions and to apply the same with facility calls 
for a mind of intelligence, of course, but one acting only on the 
low level of routine. But to encounter a problem not familiar 
because disguised by entirely new conditions, to penetrate to the 
heart of the difficulty, to seize upon the possibility of applying some 
fundamental principle of mechanics, or of mathematical law, and 
to devise a method of procedure which will attain the desired result, 
this requires the talent of the truly scientific mind. 

Throughout the whole of the training of the engineer there must 
be the supreme objective held in view by the teacher and by the 
student alike, namely, the development of the resourceful mind. 
That is the reason why I feel that an engineering education should 
produce first of all the engineer as such, rather than the engineer 
in any particular phase of his profession, such as that of the civil, 
the mechanical, the electrical, the chemical or the mining engineer. 
I imagine that the difficult problems which come to the engineer, 
however highly specialized his work may be, can never be dealt 
with satisfactorily by a knowledge only of his specialty. A problem 
in mechanical engineering may require the mechanical engineer to 
make his excursion into neighboring fields for the solution of the 
problem. 

No method in education moreover, is satisfactory which appeals 
solely, or in a large measure, to the memory. The point of attack 
must always be the reasoning powers of the student, not only that, 
but there must be in the schedule of his studies and in the method 
of teaching a constant stimulation also of his powers of imagination 
I do not refer to the unlicensed ranging of his faney in fields foreign 
to his subject, but I do insist upon the mind being quickened in the 
solution of any problem by the discernment of all the possibilities 
of solution which may be dictated by the reason. We often think 
that the function and scope of the imagination are the natural 
activities solely of the artistic temperment, but there is a type of 
imagination which is essentially the function of the reasoning 
powers of man. 

When an unfamiliar situation develops in any engineering enter- 
prise and which stands as a stubborn obstacle in the way of progress 
it is the mind possessing imaginative skill which immediately 
brings before its scrutiny the complete array of possibilities of ex- 
plaining the fundamental reason for the obstacle in question, and 
that in itself suggesting a proper method of overcoming tt. 

There is another phase in the career of the enginser which he has 
in common with all men whose work is to possess some permanent 
value for his day and generation. He must be able to deal suecess- 
fully with the human elements in his problem as well as the material. 

General Goethals said of his great engineering enterprise in Pan- 
ama, that the great difficulty of his work was the human problem. 
There must be, therefore, in the engineering studies not only the 
laying deep of the foundations of the fundamental principles of the 
great sciences, but there must be a like fundamental knowledge of 
human nature in its manifestations, both of the past and of the 
present. 

I appreciate the fact that the secret of dealing wisely with men, 
gaining their confidence, understanding their weakness and their 
strength, creating among them a spirit of coédperation and even 
of willing sacrifice—all these are essential to the success of an 
engineer and cannot be adequately learned from textbooks or from 
lectures. It is the result of an experience gradually gained in the 
school of the world. But humanistic studies do tend, in some 
slight measure at least, to create the spirit of human understanding 
and of human sympathy, and that advantage (and I believe it is 
a real advantage), may be gained from them, and should not be 
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To learn something of 
the great masters of the world in philosophy, in art, in literature 
and in the guiding of national destinies, gives him not only a realizing 
sense of the secret of human power and attainment but suggests to 
him also the secret of how to make actual the potential energy that 
is always to be found in groups of men with whom he will have to 
deal, whether they be laborers, soldiers, or the directors and stock- 
holders and colleagues in some great engineering enterprise. 

The engineer who compels the forces of nature and the powers 
of man to conspire to do his bidding, who brings to his task, whether 
great or small, a creative spirit, who regards obstacles as a challenge 
gladly welcomed, and who has the courage to attempt that which 
to men of restricted vision seems impossible, such is the one who not 
only attains success as an engineer but is capable of contributing 
richly to the advancement of knowledge 


withheld from the prospective engineer. 


a 


bi. a, At 


Autogenous Welding and the Unfired Pressure 
Vessel Code 

The scope of the proposed code for the safe construction of 
unfired pressure vessels is far greater than was at first anticipated 
by the Boiler Code Committee of the A.S.M.E. which is now 
formulating this code to supplement its rules for the construction 
of steam boilers. 

The demands from the state and municipal authorities for a 
code covering unfired pressure vessels have been insistent and the 
Boiler Code Committee has, as a result, been at work for over 
two years on this supplementary code. In this endeavor, however, 

has been a difficult matter to adequately provide for all types 
nd classes of pressure vessel construction and the fact that auto- 

nous welding has been widely introduced for the construction 
the joints of such pressure vessels has materially complicated 
the situation. 

\s the most recent development in this work, the Boiler Code 
(‘ommittee held a hearing on Monday, December 5, during the 
\.5.M.E. Annual Meeting, for those who were interested in the 

inufacture or use of unfired pressure vessels, to consider and 

scuss the proposed code for unfired pressure vessels, of which a 

reliminary draft issued previous to the meeting. This 

mphlet was the result of over two years of investigation and 
nference with allied organizations, and in it there was presented 
onstructive suggestion for this long-desired code. 

The results of the investigations of the Sub-Committee on 
Velding were shown in the form of proposed specifications for 
While there was 
attempt to render the code comprehensive, still every detail 
either the construction requirements « 


was 


togenous welding, forge welding and brazing. 


r the various specifica- 
ns on which there had been lack of agreement were omitted 
1 fourteen questions were listed for discussion at the end of the 
ort. 


Chis 


preliminary report had been distributed to nearly 500 
lividuals and concerns known to be interested in the manufacture 
use of unfired pressure vessels considerably in advance of the 
eting. The result was a large attendance at the hearing during 
th forenoon and afternoon sessions. 
Che preliminary draft of the proposed code was read paragraph 
paragraph and discussion invited on each. The responses to 
fourteen questions at the end of the report furnished the com- 
ttee with much constructive data for use in shaping the proposed 
le into final form. 
The committee finds that one of the major problems involved 
the question of the use of autogenous welding and every endeavor 
| now be made to bring out the greatest possible amount of 
lormation concerning this form of welding in its relation to 
essure vessel construction. To this end the A.S.M.E. Meetings 
mmittee, the American Welding Society and the Boiler Code 
immittee are planning a special welding session at the coming 
ring meeting of the Society to be held in Atlanta, Ga., May 
ll. It is expected that a number of welding experts who have 
carried on extensive research in this field will report there. 
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Charles Russ Richards Elected President of 


Lehigh University 


Charles Russ Richards, Dean of the College of Engi- 
neering of the University of Illinois and Director of the Engineering 
Experiment Station, was elected President of Lehigh University 
at a meeting of the Trustees held February 7 

Dean Richards Clarks Hill, Ind., on 
1871. He was graduated from Purdue University with the degree of 
Bachelor of Mechanical Engineering in later 
received the degree of Mechanical Engineer at the same Institution 
In 1895 he obtained his Master's degree in mechanical 
from Cornell University and in 1920 the 
conferred on him the degree of Doctor of Science 

He was instructor in mechanical engineering at the Colorado 
Agricultural College during the year 1891-92. From 1892 to 
1911 he taught at the University of Nebraska holding successively 
the positions of Adjunct Professor of Manual Training, Professor 
of Practical Mechanics, Professor of Mechanical Engineering, 
Associate Dean of the Industrial College, and Dean of the College 
of Engineering. 

In 1911 he went to the University of Illinois where he has held 
in suecession the positions of Professor of Mechanical Engineering, 


at present 


was born at 


March 23, 


ISOO and a vear 


engineering 


Nebraska 


University of 








RicHARDS 


CHARLES Russ 


Acting Dean of the College of 
Kngineering Experiment Station. In 
pointed to succeed Dean W. F. M. Goss. 

At the University of Illinois, under the general direction of Dean 
Richards, the work in the college shops has been completely re- 
organized so that they 


Engineering and Director of the 
March, 1917, he 


was alr 


have been converted into laborator'es to 
provide instruction in the principles of industrial management in 
the art of manufacturing to illustrate the effect of the shop proc- 
esses on the materials of instruction, and to do experimental and 
research work in connection with the cutting of metals and in the 
general field of engineering production. It is felt that the method 
employed in these laboratories constitute a distinct contribution 
to the field of engineering education. 

Dean Richards has served as consulting engineer in connection 
with the power-plant and water-works problems and the appraisal 
of public utilities. He has been interested in engineering research 
relating to fuels, steam, air, and gas-power engineering. 

He was elected to membership in the Society in 1892 and served 
as manager from 1918 to 1921. He is Chairman of the Power 
Test Codes Sub-Committee on Fuels. He also belongs to the 
Western Society of Engineers, Society for the Promotion of Engi- 
neering Education, Sigma Xi, Tau Beta Pi, Sigma Chi and Sigma 
Tau. 











Herbert Hoover Emphasizes Duty of Engineers in Reestablishing 
Economic Balance 


In Address at Annual Meeting of the American Engineering Council, Secretary of Commerce 
Indicates the Responsibilities of the Profession and Suggests Steps Toward Fulfillment 


, I ‘HE first Annual Meeting of the American Engineering Council 

was held in Washington, D. C., on January 5 and 6. An 
account of the proceedings of this meeting was included in the 
January 7 issue of A.S.M.E. News. The delegates to the Council 
gathered with the engineers of Washington at dinner on Thursday 
evening, January 5 and were addressed by Herbert Hoover, past- 
president American Engineering Council, Dr. Bedrich Stepanek, 
Minister from the Czecho-Slovakian Republic and John Temple 
Graves, journalist. Mr. Hoover’s address inspired the subsequent 
deliberations of the Council by his call to the engineering profession 
for greater service. We are giving his remarks in full. 

Fellow engineers: I did not come prepared with any large and efficient 
words of wisdom and have been rather fearful that I did not sit down in 
counc | with your directors and develop someting. 

' am interested in this association not only participated 
I do not put it higher—in the organization of the Council, but because this 
body has entered upon a path of public service that is unique in the whole 
United States. I have perhaps said before in urging some of our brother 
societies to join with the Council, that the engineer has developed himself 
ill these years to the upbuilding of the material values of the United States 
He has done that effectively—more effectively than has been accomplished 
in any other of the great countries of the world. The birth of this society 
marks the evolution of the engineer into an interest in public affairs. With 
his intelligence, his experience and training and the unique knowledge that 
he possesses not only of the material but the intangible values amongst 
our people, he is now organized so that his united voice may become heard 
outside of his profession. We have probably 175,000 engineers in our 
country, representing an intellectual possibility for service possessed by no 
other group. It is therefore an augury of real social development when 
the engineers of the United States join together for purposes of 


because I 


public 
service. 

This association has the unique value among the associations that it can 
not have any material interest for its purpose. 
any material benefit from it. It can advance no economic interest It 
cannot therefore be charged with any ulterior motive. It is accepted by 
the whole American people who have become aéquainted with its objectives 
as being clearly single-minded. 

During the last year we considered a number of the problems that con 
front the American people in the light of what services the engineers could 
perform in their solution. We resolved early in the progress of the Coun 
cil to undertake an investigation into the elimination of waste—a problem 
with which the engineer alone was fitted to deal, a problem that had not 
come in for solution outside of engineering circles. As a result of the in- 
vestigation carried on during the past year and of the report made, there 
has been an enormous expansion of the consideration of these fundamental 
questions—questions that enter into the whole problem of the standard 
of living of our people. At the time we undertook that investigation we 
were still at the height of a boom. The country was going on recklessly 
spending, with extravagance and over-expansion. Almost every engineer, 
in consideration of the economic situation of the time and the early meetings 
of the Council, wondered when it would all come to an end and appreciated 
the waste that came from the operation of the business cycle, which reaches 
its peak in booms like that then affecting the country. That investigation 
resulted in a final report in the midst of the depression that was inevitable 
It came just at a time when the country was receptive for ideas that in the 
long run must mean the correction of these tremendous losses from over- 
expansion and from depression. 

On taking this position that I now hold I had felt that it was the duty of 
the Government, if it was possible, to carry into effect some of the purposes 
outlined by the Council. We have in the Department of Commerce, accord- 
ingly, established a number of agencies intended to effect the results outlined 
as possible. And in getting further knowledge and experience with this 
problem I am indeed impressed with the fact that it is the most fundamental 
of all of the economic problems with which the American people must deal. 
It becomes doubly important now because we are faced with certain pri- 
mary conditions that cannot, in my view, receive any solution except along 
the lines laid down in that report on the elimination of waste. 

If we take the year 1913 as a base year for economic calculation and as- 
sume that the price of goods to the producer was 100 and likewise the cost 
to the consumer was 100, and if we then examine the situation today we will 
find that in many, in fact the majority of cases, the value of commodities 
is not far from 100 in their return to the producer and, more particularly, 
we will find the agricultural products often far below that level. But, 
on the other hand, to the consumer, the price level is, in the majority of 
cases, from 150 to 170. We have, therefore, a tremendous distortion. That 
distortion bears heavily on the producer and the consumer. One or the 
other of the two must carry the brunt of that load. And if we are to de- 
crease that margin, it can only be through the elimination of waste. 

We have to bear in mind that during these last seven years we have 


No engineer can receive 


probably added eight billions per annum to national, stats 
taxation. 


ind municipal 
If, on the basis of the present value of the dollar, we estimate 
that the national productivity of the country is somewhere near fifty billions 
it is possible to calculate at once that taxation alone accounts for at least 
twenty units out of the sixty or seventy with which we have to deal 

increased 
cost of transportation and a thousand direct or indirect increases in the cost 


There are other elements that have entered into the problem 


of manufacture or distribution 
And, clearly 
into line 


ommodities to the « 
with the return to the producer, we shall indeed, to 
status of the Euro 


. unless we can bring the cost of ¢ onsumet 
more nearly 
go no further, reduce our agricultural population to the 
pean peasant 

That is a problem of 


The distortion is not duc 


manufacture, transportation, and distribution 


to undue profits at the present time. It is dis 


tortion that can be corrected only through the elimination of waste ! t 
processes of distribution and other phases—transportation, business method 
manufacture, and so on. Indeed the question of the elimination of wast: 
entered into two vears ago beeause of those glaring, outstanding instances 
that challenged every engineer now looms the mind of every economist 
as the real hope of reestablishing economic balance in the 1 nited States 

We have enlarged our vision as to what constitutes waste We ar 
suffering today from one of the most fearful wastes that can come to us in 
that we have from two to three millions of idle men Lost labor once over 
the dam is lost for all time Any inquiry into the causes of our vast ut 
employment brings us at once to consideration not alone of the world as a 
whole and of our own economic cyele in relation to it but also to the problen, 
of how to avoid such periods of waste. 

Now, the engineers have rightly pointed out that there are times when w 
make large increases both in the direction of plant and equipment 1 pre 
duction of consumable commodities; that if we are to correct and alleviat 
tiie intensity of our business evcles, we must find some method by which we 
can expand our plants and equipment at periods when the demand for con 
sumable goods has relaxed Nor is that misconception For if we were 
to hold over a part of our seasonal operations on great public utilitic 


and publie works through periods of from seven to ten years, a reserve 


probably no more than ten per cent stored up for periods of depression it 
the production of consumable goods would enable us to maintain an ever 
tenor and to securc even production of all commoditic Phere lies one of 
the greatest wastes and it is in the anticipation of that waste that lies 
of the great economic problems of the country 

There are many ramifications of the waste problem with which 1 ure 
familiar—many, more familiar than I am But there is one factor in the 
saving of waste that I believe the engineers might give further considerat 
to and perhaps more investigation And that is the probler fa larger 
view in electrification 

We are all aware of the results obtained in the investigation of the super 
power development of the Atlantic seaboard. Superpower is not impossible 
In many other sections of the country We are indeed on the threshold 
of enlarging the distances of transmission. We have the possibility 


reducing waste through a large phase of electrical development made durit 
the past thirty The American people have no a 
possible results and the added efficiency, safety 
that could be obtained in the enlargement of our entire 
ment. And there is nobody that could give this problem such considerat 
ind so illuminate it in the as this Council could do. It 
indeed requires the services of every branch of engineers that compose the 
Council. With the possibility ahead of us of the development of 
twelve to fifteen millions of horsepower, the hundreds 
even thousands of minor plants, the enormous savings to be made through 
the substitution of electrical power for steam—in that there is a probability 
of the greatest material saving of waste possible in any country in front 
of the American people. 

Now, it is one thing to suggest a problem and another thing to suggest 
its solution. It is a far more difficult thing to state a problem in a fashion 
that people will understand and state its solution in a fashion that will 
carry conviction. But an association of this kind, ramifying as it 
into the best intelligence of every single community of the United States 
has the opportunity to develop popular conception of its ideas more effec 
tively than any other group in the country. 

Still, I am not attempting to outline to you the services that you can 
undertake, for you have on your docket a long list of matters which must 
be given study and advancement. Thus I understand that you have had 
before you some question in the matter of a publication. 
up when I participated in your deliberations. 
of cohesion among the engineers. The objectives of the 
phrased in the common language of the great visions of engineers in the 
direction of the services they can perform for their communities. And 
in the contact of engineers with the public life of the Nation there is no 
possibility of overlapping in the technical services of our member societies. 

I realize that the financing of such a publication as some of our members 
contemplate is of extreme difficulty. Yet, when we entered upon the publi- 
cation of the Report on Elimination of Waste, we faced an expenditure of 


venars preciation of the 


productivity, and rdvance 


elec trie il equip 


sense 


national 


sore 


consolidation of 


does 


That subject was 
We recognize the necessity 
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some forty or fiftv thousand dollars, and found that there were enough men 


I 


I 
i 


eady to aid in carrying the investigation through. I do not therefore 
issume that the necessary expenditure in this case is insuperable but I do 
the Council 
n promoting the unity of Ys own membership and the cohesion that it will 
reate is some form ol a service journal, 


wlieve that one of the strongest measures that can be taken by 


And it is not alone a problem for 


your directors that the engineers should be reported in the publie councils 


So that while the ¢ 


‘ 


f the Nation but it is a problem of inspiring the same attitude of mind 
imongst the engineers in every city, town, and village in the United States 
State or city or municipal government that does not need the 
idvice of the Engineering Council. 


Phere is no 
There is no problem either in Federal 
rr State or municipal legislation that does not at some pont touch upon 
naterial construction and therefore come within the purview of the engineer 
ouncil here in Washington and in those centers where the 
lirectors can keep in contact with needs and the problems in hand do a 
the same opportunity and the same need exist throughout the 
yuntry I know of no way of inspiring service except by contact Phat 


rreat service 


service the country needs 
It needs 


n the very 


the plans and the intelligence of its engineers 

nature of their work the inspiration 
re the greatest realists in the world 
eard from 


the men who have 
ind enthusiasm and yet 
and they are the men who should be 
kor the services you have done during the past year is small measure 


f what car through the Council 


ind will be accomplished by you 
Following Mr. Hoover’s remarks, Mr. Calvert 
president of the American Engineering Council, presented him with 


the following resolutions 


Towsley, vice- 


WHEREAS, our first Pre 


“ccretary ot ( 


ident, Herbert Hoover, has 
ibinet of the President of the I 


been «appomte 


ommerce in the ¢ nited Stats 
i 

WHEREAS, in consequence of his 
deemed it necessary to tender his resignation 

ited American Engineering Societies 

Be it therefore resolved by 
rd our 


Hoover has dire¢ 


weceptance of this high public office 


is President of The Fed- 
American Engineering Council, that we hereb 
with which Mr 
American Keng 
with which he ha 
soard 

ouncil acting through 
ird express to him the sincere regret with which his resigna 


udgment and vision 
ted the initial policies of The Federated 
ind the ability and uniform courtesy 


ippreciation of the rare 
! 
coring Societies 
presided over the deliberation of the Council and the Executive 

Be it furthe ‘ ed that 
its Executive Bo 


American Engineering ¢ 


m has been accepted and its 


tinguished success 


sincere good wishes for a continuation of that 
which has followed him in his past services to thi 


ssion, his countr ind mankind 


In acknowledging the presentation, Mr. Hoover said 


Gentlemen, I very much appreciate this expression but I do feel that 
I did not give the services to the American Engineering Council 
I w its president that I should have given, the Council was the 
t t presidents 
\ mis s to | h things, to tre I his | ‘ i rt 
back re ‘ ! the sweetest things ‘ 
And I ept them t w of the dav whe I sl } t 
fe rit in bread, when I sl | ha rtificat 
~ I } ] ind } et id for the er 
t t stare I t Nor would | rr to re-enter r 
‘ i t uld and t t thos | 1 
itest | ‘ t ma 


American Welding Society Issues First Number 
of Proceedings 


rhe first number of the Proceedings of the American Welding 
ciety has just reached us. This publication will deal with the 
tivities of the American Welding Society and its Research De- 
rtment, which is organized as the American Bureau of Welding. 
chnical papers, items and other notes of interest to 
ose engaged in the art of welding will appear as well as news of 
e American Welding Society and its sections. 

The American Welding Society is to be congratulated upon its 
iterprise in developing this medium of communication with its 
mbership. Its form is readable, attractive and dignified. 


~ 


research 


Announcement of the DeLameter-Ericsson 
Tablet Committee 


\t the Commemoration meeting, December 3, 1919, fourteen 
organizations participated. Afterward it was decided to turn the 
ioney that was left over into a fund which would be increased 
sufficiently to erect bronze tablets on the sites of four buildings with 
which the lives and work of the two men who were being memorial- 
ized were identified. Seven more organizations then joined the 
movement and it was decided to assess each the sum of $250 and 


MECHANICAL ENGINEERING 207 


thus a fund of $5000 which amount 
for the plan proposed 


raise was deemed 


Some of these organizations have over- 
subscribed their quota, others have not met theirs. 
$1000 still to be raised 


The following members of the 


There is about 


A.S.M.E 


subseribed the 
specified 


H R. I WwNI sf) ON) 
H. F. J. Porter 11.00 
1, W. Lies 10 OO 
G. M. Newcomer 10 00 
S. BEVIN > OO 
V. D. Bevin >. 00 
A. FALKENA , OO 
D. S. Jaco < 5 OO 
D. J. Lewis, Js » 00 
ALEX SCHEIN ; OO 
\ Hi LLENDEI ] ny) 
The Committee would weleome further subscriptions. Checks 


should be drawn to the DeLamater-Eriesson Tablet Committee 


and forwarded to the headquarters, 29 West 39th Street, New York, 
es 

{nv money remaining after the unveiling exercises on March 9 
will be devoted to securing a permanent 


repository for ¢ ‘apt 


ricsson’s models, medals and other memorabilia which are now 


widely seattered 


Kngineering Study of the Pittsburgh District 


The Carnegie Institute of Technology has undertaken an investi- 
gation of the Pittsburgh district to be carried out on an unusually 
broad and comprehensive scale. 


An area covered by a circle of 


30 miles radius with the City of Pittsburgh as a center, is to be 
considered, and the investigation is to embrace power generation, 
finances, natural resources, transportation facilities, land and labor 
markets—all from 


of view. 


an economic rather than a sociological point 
It will differ in this way from the majority of previous 
similar investigations. 

Since the fields covered are individual 


arnegie Institute ot Te hnologyv 


so diverse that no one 
the C 
has alloted the power problem to its engineering departments, its 


could undertake such a study, 


economic department is working on the finances 


department on natural 


the geological 
under 
the general supervision of the commercial-engineering department. 

The re 


vidual 


resources, ete while the whole is 


al value of such a study comes not so much from the 
reports, 


indi- 
as from comparisons that it is possible to draw 
and the weighing of one report in terms of the others. For example: 
at the present time there are no means of telling whether the power, 
ind transportation facilities in this district 
balanced. The whol will disclose 
where they would not evident 
It should also bring to light certain 
labor in its relation to investment and industry, 


finances 


are properly 
report as a conditions, 
individual 


regarding 


such 


have been from the 


studies. things 
The Pittsburgh district particularly lends itself to such a survey, 
district 


general 


both because the industrial density is greater than in any 
of equal area in the United States, and especially, for 


power study, because certain large divisions of power having 
complete available records, can be separated with considerable 
accuracy. 

In this connection it is surprising what interest has been mani- 
fested in this report. The two large electric power companies 
have worked together to get the data desired, and the steel and 
other manufacturers are giving figures that 


almost impossible to obtain. 


would otherwise be 
Data is being collected, not only for 
the present time, but extending back for a considerable period ol 
years, so that the general industrial trend and growth and the effect 
of the war can be seen. 

Some of the individual reports have progressed more than others, 
and may be published singly from time to time. One or two are 
nearing completion, but it will be some time before the ec ymplete 
report can be finished. 

The Carnegie Institute of Technology states that they will 
welcome assistance and information that might help towards a 
more perfect execution of their important task. 

The purpose of the investigation is heartily endorsed by Secretary 
of Commerce Hoover. 
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Engineering and Industrial Standardization 


New Standardization Projects under the A.E.S.C. 


Bolt, Nut and Rivet Proportions. During the past fifteen years 
or so a considerable number of standards for the external dimen- 
sions of bolts, nuts and rivets have been formulated by the societies 
and associations whose members are vitally interested. These 
standards are now to be reviewed by a Sectional Committee organ- 
ized under the Rules of the A.E.S.C. 

This Sectional Committee is being sponsored by the Society of 
Automotive Engineers and The American Society of Mechanical 
engineers and the individuals and firms most directly connected 
with the activities of the former Nut, Bolt and Rivet Institute 
are lending every possible aid in the organization of the Committee. 
It is the desire of the Sponsors that every organization, which is in 
any way interested in this project, be represented on the Sectional 
Committee. 

The board representation which this Committee will have, 
therefore, will insure the general acceptance of the standards 
which it will propose to the A.E.S.C. as American Standards. 
The results of its work, however, will have an international as well 
as a national significance, for the Swiss through their Commission 
de Normalisation du VSM of Switzerland have already inquired 
concerning the American Standard external dimensions of nuts and 
bolt heads of various kinds. 

Safety Code for Compressed Air Machinery. The American 
Society of Safety Engineers and The American Society of Mechani- 
cal Engineers have been designated as sponsors for a Safety Code 
for Compressed Air Machinery by the American Engineering 
Standards Committee. The code will include rules for the con- 
struction and use of compressors, tanks, pipe lines, and the utiliza- 
tion apparatus where compressed air is the active agent. In 
accordance with the usual procedure, the code will be formulated 
by a Sectional Committee composed of representatives designated 
by the various bodies interested. This Sectional Committee is 
now being organized by the Sponsors who cordially invite sugges- 
tions for the personnel. 

Census of Engineers and Others Engaged in Promoting Industrial 
Safety. All branches of the engineering profession will watch 
with close interest the results of the safety census now being taken 
by the National Safety Council. Many engineers are devoting 
their efforts entirely to safety engineering and practically all 
engineers have more or less to do with safety principles in their 
work and are interested in the subject. This census is intended to 
include, however, all persons engaged in safety and industrial 
health, and it is believed that this is the first time that any attempt 
has been made to list all the persons engaged in these activities 
professionally. 

The information which the Council seeks includes (a) name and 
full address of the worker, (b) company or organization for which 
engaged, (c) nature of the company’s business, (d) nature and ex- 
tent of the present safety activity and (e) previous experience. 
By sending these data promptly to the National Safety Council, 
168 N. Michigan Avenue, Chicago, those engaged in this line of 
work will help to make this census taking a success which will 
thereby assist the whole safety movement. 

Standard Methods for Wood Testing. The American Society for 
Testing Materials and the United States Forest Service have been 
designated by the American Engineering Standards Committee as 
joint sponsors for the development of uniform standard methods of 
testing wood. This action was taken as the result of a canvass 
made of the principal national bodies concerned with the proposed 
project, from which it was apparent that there is a real demand 
for the work, and that the joint sponsorship here indicated would 
be acceptable to the industry. 

Standardization of Railroad Ties. The American Railway Engi- 
neering Association and the U. S. Forest Service have been desig- 
nated by the A.E.S.C. as joint sponsors for the unification of 
specifications for wood cross-ties and switch ties for all classes of 
use including mining ties. The work is to include the grouping of 
ties with regard to preservative treatment, but not methods of 
treatment; and inspection rules. This action is in accordance 


with the recommendations of a conference on railroad ties, to which 
the following organizations had designated representatives: 

American Electric Railway Association 

American Railway Engineering Association 

American Society of Civil Engineers 

American Society for Testing Materials 

National Association of Railroad Tie Producers 

National Hardwood Lumber Association 

National Lumber Manufacturers Association 

U.S. Department of Commerce 

U.S. Forest Service. 

For carrying out the work there will be organized by the sponsors 

a sectional committee having accredited representatives of the 
above organizations and of the American Mining Congress, and the 
American Wood Preservers Association. 


A.E.S.C. Calls Conference on Overhead 
Wire Crossing Specifications 


At the request of the American Electric Railway Association, a 
conference is being called by the American Engineering Standards 
Committee to decide whether there shall be uniform specifications 
for the crossing of overhead wires, and to dispose, if possible, of 
certain differences of opinion in regard to those parts of the National 
Electrical Safety Code which deal with overhead lines. It will be 
remembered that the Code has been submitted to the American 
Engineering Standards Committee for approval. Invitations have 
been issued to all interested bodies to attend the conference, which 
will be held March 2 in New York. 

The following has been planned for the agenda of the conference 

1 Shall there be a set of national specifications for crossings 
between overhead electric wire lines and railways, and 
between different wire lines? 

2 If so, what should be its relation on Part 2 of the National 
Electrical Safety Code, “Rules for the installation and 
maintenance of overhead and underground electrical 
supply and signal lines.” 

3 Can disposition be made of the differences of opinion on 
Part 2 of the National Electrical Safety Code by 
a Approving the present edition, 

b revising the present edition through a sectional com- 
mittee of the American Engineering Standards 
Committee? 

4 What procedure shall be recommended for carrying out the 
cénclusions reached by the conference? 

The American Electric Railway Association has summarized its 
reason for calling the conference as follows: 

For many years various associations and interests, either individually or 
jointly, have developed and in many instances adopted, specifications in 
tended to govern the construction of electric light, power, trolley, signal 
and communication lines across steam and electric railways. 

Recently the National Bureau of Standards has promulgated the National 
Electrical Safety Code, Part 2 of which applies to the general construction 
of overhead lines, including requirements at railroad crossings. The 
differences between the several specifications and codes has led to confusion. 

Realizing the desirability of having a standard that would be generally 
acceptable, the American Electric Railway Association has requested the 
American Engineering Standards Committee, by conference of the bodies 
interested, to determine the desirability of developing an American Standard 
Specification which will include the requirements at railroad crossings. 


Insulated Wire and Cable 


[* the past many engineering societies and commercial organiza- 

tions have issued standard specifications for insulated wires 
and cables which have come into very general use. Indeed, at the 
present time there are something like fifteen such specifications in 
wide use in the United States. 

All these specifications, however, are made to apply to specific 
industrial uses and little has been done to codrdinate them. It 
has therefore become a matter of concern to both manufacturers 
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and users of wire to bring about some coérdination, with the idea 
of establishing a definite set of American Standards. 

The first step toward this was taken last winter when the follow- 
ing ten engineering societies and other public organizations agreed 
to act as Sponsors, under the auspices of the American Engineering 
Standards Committee, for a comprehensive standardization of 
electric wires and cables for other than telephone and telegraph use 


American Electric Railway Association 
American Institute of Electrical Engineers 
American Railway Engineering Association 
American Society for Testing Materials 
Associated Manufacturers of Electrical Supplies 
Association of Edison Illuminating Companies 
Association of Railway Electrical Engineers 
National Board of Fire Underwriters 

National Electric Light Association 


National Fire Protection Association 
These organizations enlisted the cooperation af several others, 
d created a comprehensive group of committees to handle the 


vork The other cooperating organizations are 


\ssociate Bell Telephone Companies 
bles 


society of 


tric Power Club 

Automotive Engineers 
U.S. Department of Commerce 
U.S. Department of Navy 

U.S. Department of War. 


The fir eting of the Sectional Committee was held at the 
lquartet of The American Society of Mechanical Engineers 
Friday, December 6, 1921. At this meeting, a formal plan of 
ganization, and procedure was adopted, officers elected, and the 


rk definitely launched. 
Chere are twelve technical committees to which specifie phases 


the work have been assigned. Like the Sectional Committee 
lf, they are organized under the representational plan; that is, 
are made up of representatives designated by the various 


rganizations concerned in the particular subject with which each 


mmittee deals. These committees with their chairmen are as 


we- 


Definitions W. A. Del Mar 
\. Capp 


\. Morss 


Copper Conductors to 
Stranding H 
Rubber Insulation I’. M. Farmer 
D. W. Roper 
L. L. Elden 

, W . Longley 


Impregnated Paper Insulation 
Varnished Cloth Insulation 
Magnet Wire 


Fibrous Coverings C. B. Martin 
Metallic Coverings W.1. Middleton 
Standard Make -Ups +e Greenidge 
export W.S. Clark 


\\ { athe 
M 


rproof, Heat-Resisting and Similar 
terials to be appointed later 


lhe officers of the Sectional Committee and other members of 
‘utive Committee are: 

, W. A. Det Mar 
tric Cable Co. 


Vice-Chairman, FE. 


man ; Chief Engineer, Habirshaw Elee- 

B. Meyer, Asst. Chief Engineer, Public 
Service Electric Co., of New Jersey 

Secretary, F. J. Wurre, Electrical Engineer, Okonite Company, 
501 Fifth Avenue, New York 

I’. M. Farmer, Chief Engineer, Electrical Testing Laboratories 

Dean Harvey, Engineer in Charge Material Section, 
We stinghouse Elec. & Mfg. Co. 

I. B. Karre, Chief Engineer, Eleetrie Traction 
Central Railroad Co. 

DANA Prerce, National Board of Fire Underwriters. 

task before this Sectional Committee is one of the largest 

undertaken under the auspices of the American Engineering 

ndards Committee. The total number of engineers participat- 

in the work is over one hundred and thirty, and the list includes 

st of the men who have achieved distinction in the field of wire 


cable engineering. 


of 


New York 


1} 
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Five Standards Approved as American Standards 


A 5.7. V Specifications 


Committee has approved 


The American Engineering Standat 
Tentative American 
specifications of the American Society for Testing 
Cold-Drawn Bessemer Steel Automatic Screw 
Cold-Drawn Open-Hearth Steel Automatic 
AD4-15 
Methods of Chemical Analysis of Manganese Bronz 
Methods of Chemical Analysis of Gun Metal (B28-19 


These specific 


Standard 
Materials for 
Stock (A32 


Screw 


A S.T.M. 
ls. Copies may also be obtained from the American Engi- 
neering Standards ¢ 29 West 39th St., New York Cit) 


tions may be found in the 1921 volume of 


Standar 


‘committee, 
Price 25 cents each 

Factory L 
and other work places, 
Illuminating | 


committee under the sponsorship of this society. has 


The Code of Lighting for f 
based upon earlier codes issued 
ngineering Society and recently revised by a sectional 
} 


Dee! 


1) 
agnting Code 


officially 


approved as American Standard by the (American engineering 
Standards Committe 

The code is very bri consisting of a few rules co ge the 
minimum requir . om the point of view of safety, for the 
illumination tr rst ces during the time of use, methods for 
the avoidance glare, and for exit and emergency lighting. Sup- 
plementary to the code are numerous suggestions relative to illumi- 
nation values considered desirable for different classes of work and 
' itline of the advantages of good lighting 

State lig ws based upon the LES. code have lready 
been put into effect in Pennsylvania, New Jersey, New York, 
Wisconsin, Oregon, California and Ohio. The adoption of the 
code is now under consideration in several other states. Copies of 
this code may be secured from the American Engineering Standards 
Committee, 20 West 39th Street, New York City Price 25 cents 
each 

All the standards which have so far been approved by the A.E.8.C 
are now available bound in a loose-leaf expanding binder appro- 


We ar 
of the War Department 


nt 


priately stamped iid that recently the Chief of Ordnance 


these ‘complete et ior the 


conven! se of his Denartment 


American Railway Association and Steel Manu- 
A.E.S.C. 
Beginning with 1] American Railway Association 


and the Association of American Steel Manufac- 
tures became member bodies 


facturers Join the 


922, the Engi. 


neering Division 
of the American Engineering Stand- 
ards Committee. 

The Association of American Steel Manufacturers is an organiza- 


tion of forty iron and steel manufacturing companies. Its activities 


are limited to the standardization of rolling-mill practices, and to 
the standardization and inspection of iron and steel products. The 
association was organized in 1895. Its official representative on 


the American Engineering Standards Committee has not yet been 
designated. 

The American Railway Association, which speaks for practically 
all the steam railways of tl echnical 
branches, each having its own secretary, the Engineering and the 
Mechanical Divisions, and the and Telephone and 
Telegraph Sections. The Engineering Division, which is intimately 
connected with the American Railway Engineering Association, 
the two organizations having the same officers, covers bri vadly the 
civil-engineering activities of the railways. The standardization 
work in which the two associations are engaged, and which they 
have accomplished, is very extensive, both in scope and in amount. 
Mr. EK. A. Frink, of the Seaboard Air Line Railway, who is chair- 
man of the standardization committees of 
is the representative of the American 
gineering Division) upon the 
Committee. 

These two new member bodies bring the total number of national 
organization represented upon the American Engineering Standards 
Committee up to twenty-eight, and of representatives to fifty- 
two. 


ol the has four great t 


country, 


Signal the 


the two associations, 
tailway Association 
American 


in- 


Engineering Standards 
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NEWS OF OTHER SOCIETIES 


AMERICAN Society OF HEATING AND VENTILATING 
I; NGINEERS 

Many important scientific as well as practical contributions to 
our knowledge of heating and ventilation were presented at the 
Twenty-eighth Annual Meeting of the American Society of Heating 
and Ventilating Engineers held at the Pennsylvania Hotel, New 
York, January 24 to 26, 1922. The attendance at this meeting 
was over four hundred. There were five professional sessions, the 
usual business meeting and a conference of chapter representatives 
with the National Committee on Chapters. Important committees 
reporting avere those on Code of Ethics, on Legislation and on 
fevision of the Constitution. 

The technical papers were published in the January issue of the 
Journal of the Heating and Ventilating Society. They included: 
Improvements in the Process for Cleaning and Drying Air Mechani- 
cally by William J. Baldwin; Standardized Method of Measuring 
Fan Delivery by E. N. Fales; Current Research in Heating and 
Ventilating by F. Paul Anderson; A Study in Heat Transmission 
with Special Reference to Building Materials by F. C. Houghton; 
Temperature, Humidity and Air Motion Effects in Ventilation, by 
O. W. Armspach and Margaret Ingels; The Control of Blower 
Motors by Henry G. Issertell; The Under-Feed Stoker by Frank 
A. DeBoos; and Heat Transfer for Conduction and Convection 
by W. K. Lewis, W. H. McAdams and T. F. Frost. 

The officers elected for the new year were J. R. MeCool, Presi- 
dent, H. P. Gant, First Vice-President, Samuel E. Dibble, Second 
Vice-President, Homer Addams, Treasurer, and C. W. Obert, 
Secretary. 

The usual entertainment features included the annual dinner- 
dance at the Hotel Pennsylvania, a reception-dance and functions 
for the ladies. 


AMERICAN Society oF Crvit ENGINEERS 


The sixty-ninth annual meeting of the American Society of 
Civil Engineers, held in the Engineering Societies Building, New 
York, January 18-20, 1922, was devoted to the subject of Trans- 
portation, one technical session being on Water Transportation, 
one on Railroad Transportation, and three on Highway Transpor- 
tation. A large proportion of the speakers, many of whom were 
experts in financial and economic subjects, dealt with the economic 
side. At the evening session of January 19, Mr. Frank A. Vander- 
lip, former President of the National City Bank, delivered an 
address on World Activities and their Effect upon the Engineer. 
These features emphasized the financial aspect of the meeting, 
which is quite important at this time to civil engineers, since millions 
of dollars of contracts for civil-engineering work are being held in 
abeyance pending the world-wide adjustment of the financial 
situation. 

A feature of interest at the meeting was the conferring of Honor- 
ary Memberships on five distinguished engineers, M. Charles 
Prosper Eugene Schneider, of Paris; Dr. Luigi Luiggi, of Rome; 
and Messrs. Samuel Rea, Ambrose Swasey and Howard A. Carson. 
M. Schneider was the recipient of the John Fritz Medal presented 
to him in Paris last year by the Delegation of American Engineers 
to Europe, and both he and Mr. Swasey are Honorary Members of 
The American Society of Mechanical Engineers. 

Mr. John R. Freeman, Past President, Am.Soc.M.F., 
elected President of the Society for the coming year. 

Excursions of the meeting included visits to the Stock Exchange, 
the foundations of the new Federal Reserve Building, the Plant of 
the McGraw-Hill Publishing Company, and the Hell Gate Power 
Station of the United Electric Light & Power Co. 

Among the speakers at the technical sessions were: Dr. Emory 
R. Johnson, Dean, Wharton School of Finance and Economy, 
University of Pennsylvania; R.H M. Robinson, President, United 
American Lines; Winthrop L. Marvin, Vice-President and Gene al 
Manager, American Steamship Owners’ Association; Samuel O. 
Dunn, Editor, Railway Age; Howard Elliott, Chairman, Northern 
Pacific Railway Company; William N. Doak, Vice-President, 
Brotherhood of Railroad Trainmen; Col. F. A. Molitor, Chairman, 
Board of Economics and Engineering, National Association of 
Owners of Railroad Securities, together with a number of Com- 


was 
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missioners of State Highway Departments of the astern States and 
officials of various financial institutions, as well as several repre- 


sentatives of motor vehicle associations. 


SocreTy oF AUTOMOTIVE ENGINEERS 


The nineteenth annual meeting of the Society of Automotive 
Engineers was held in New York City, January 10-13, during 
Automobile Show week. The outstanding feature was emphasis 
on research in current engineering and this was evident not only 
in the session devoted to that field, but in the discussions on many 
of the other subjects 

At the meeting of the Committee on Standards which was the 
first. event a tendency toward 
revising old standards rather than adopting new ones. An even- 
ing session on airplane engines was devoted to the consideration 
of a paper on Air-Cooled Engines by Charles L. Lawrence, in 
which he laid particular stress on the relation of eylinder construc- 


following registration, there was 


tion to satisfactory cooling. 

The Annual Business Meeting on Wednesday morning opened 
by President David Beecroft with an account of the accomplish- 
ments of the Society during this period of Service. The balance 
of the session was devoted to a of the general activities 
of the Society. 


Among other items of interest, vice-preside nt H 


review 


M. Crane read 
a report in which he pointed out the commercial achievements in 
aviation during 1921 and regretted the general handicap of inad- 
equate terminal facilities which must be removed before commer- 
Vice-President Harry 
L. Horning gave a paper on the desirability of international affilia- 


cial aviation can be a reality on a large seale. 


tion of engineers in view of the general CCONnOTIC problems which 
the world is facing. 

The retiring President, in_ his 
opportunities and responsibilities of the 
in the present day. He the for professional 
solidarity in meeting the technical phases of the economic prob- 
lems of reconstruction. The meeting was adjourned after a few 
remarks by the incoming President, B. B. of Phila- 
delphia. 


t . 
tthe 


profession 


\ aledictory . «7 mphasize d 
engineering 


stressed need 


Bachman 


In the afternoon three simultaneous sessions were held, covering 
Body Engineering, Motor Truck Transportation and Lubrication. 
In the latter Winslow H. Herschel, Associate Physicist of the Bu- 
reau of Standards, presented a paper on Viscosity and Friction, 
one on Fluid Friction and Transmission Efficiency read 
Neal MaecCord, and Robert Wilson and W. P. Barnard, 4th, gave 
The Mechanism of Lubrication. 

Technically, at least, the high point of the meeting was reached 
on Thursday when at a research session the whole morning was 
given up to Harry Ricardo, the distinguished British engineet 
whose work the 
attracted so much attention. 


was by 


factors affecting combustion has 
His paper dealt, with the effect of 
latent heat of vaporization, mean volatility, temperature, pressure, 
dilution, mixture strength, stratification and other factors upon 


combustion, and especially the detonation of various fuels for gas 


research on 


engines. 

held in the afternoon \t 
one on Fuel and Engines, O. C. Berry and C. 8. Kegerrei: presented 
Manifold Vaporization and Exhaust Gas Temperatures; Methods 
of Measuring Detonations in Engines by Thomas Midgley, Jr 
and T. A. Boyd was read; and a paper on Spectroscopic Investi 
gation of Internal Combustion by Thomas Midgley, Jr \ 
Kk. Gilkey. The other sessions covered Materials and included 
paper by C. N. Dawe, on Chrome-Molybdenum-Steel Applications 
from the Consumer’s Viewpoint. G. R. Norton presented Con 
tinuous Die Rolling; J. H. Nelson read his paper on Drop-Forging 
Practice and Enrique Touceda gave Pertinent Facts Concerning 
Malleable-Iron Castings. 

At a Passenger Car Session Friday morning papers by J. Edward 
Shipper on Passenger Car Brakes; 8. von Ammon on Developing 
a Method for Testing Brake-Lining; and Augustus Trowbridg: 
on Photographie Recording of engine Data were read. 

The meeting was considered the most successful of its kind ever 
atten- 


Simultaneous sessions were again 


. and 


held by the Society and more than seven hundred were in 


dance at the technical sessions. The social events included a din- 


der and carnival at the Hotel Astor. 
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The Life of Westinghouse 


By Henry G. Prout, C.E., A.M.. LL.D. 





\ Re w BY Harrison W. Craver, Director ENGINEERING SocteTIEs 
LIBRARY 

GoM! vears ago the American Society of Mechanical Engineer 

published the autobiography of John Fritz. It is now. re 


msible tor recording in permanent fashion the record of another 


reat engineer, by the publication of this handsome volums 
George Westinghouse w a man of great endowments Strong 
hod Ustinguished in appearance, he possessed mental powers 
ip oO tl f ost mer Formal education |} never 
he w enteen he enlisted during the ( | War 
j ty elg 1 tore out. two ve <« later hy preferred w | 








\ Faminsak Picture or GrorGe Westincuousre at Work 


ither’s machine shop to a college course From the clos 
military career in 1865, until his death in 1914, he was never 
it was absorbed in a life of inventing and manufacturing 
usv life it was Merely as an inventor, his record of 
ntable invention every six weeks for forty-eight vears is one 
inventors have equaled Sut invention was for Westing- 
nly a preliminary to manufacturing. His patents were 
ngs to be made in his shops or used in his industries, and 
them he based a series of companies, His biographer lists 
Which he organized or assisted during their formative years 
covered America and | urope, and most of them, in one form 
ther still exist 
two great achieveme nts by Westinghouse were his solution 
the problem of power braking, and his early grasp of the ad- 
ges of the alternating current for power distribution. The 


$ of the ain brake, from its inception to the perfected mechanism, 
ell and graphically recounted in this book. It was the first 

ity that brought Westinghouse into prominence and gave 

lame, its supremacy has never been seriously challenged and 

mains a monument to its inventor which seems to possess 

quality ol permanence. 

No less interesting is the account of the founding, and develop- 

ment of Westinghouse’s electrical interests. The possibilities of 
the alternating current were seen at an early date, and Westing- 


é| House spent money freely and boldly to uphold his opinion. The 
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Story occuple a large portion of the hook ind shows how Westing- 
house. ( 


lv interested in electric lighting, turned his attention 
from direct to alternating current machinery and proceeded con- 


fidently and doggedly to prove that his judgment was soun Step 
tep tl tor, the rotary converter and the distributing sv 
tem were brought to commercial success, and applied to pOWwel 
produe i I I | re ud 
These two n In ines OF AcTIVITVY DY no means exhaust the cord 
Wi vhOUSe ¥V pioneer in the development of railway signaling 
teriocking, In the natural gas industry and in perfecting the 
steam turbine Many minor industries grew up under his car 
Wher ver vent li observed thought and eontributedq 
Colonel Prout has done a difficult piece of work with great skill 
Westinghouse wrote 1 letters, kept no notebooks and dom 
adeluvered addressc He left no reeords to as ist his biographer, 
been forced to rely upon the material obtainable from hi 
tes and fis personal icquaintance In spite of the hand ‘it 
rd is full and coherent: the man lives. and h 
I I er proportior I} )] g 
\\ ) y| ( ] ene! lool v () NK 
g if ntribu t ! 
\) t 0 ring W ore ed 
Phe t ldlit ire fi h 
} } = ¢) it ’ 
XI pro \! me terested |] ‘ 
( i ! } l prog <s 
' t “ | it] nd > 
will under irther work of tl d td 


ers SO! l i 
be pr ( hrough vy book seller ie prrol 
Book Notes 
\ LANE ENGIN} ie Lion S. Marl First editior McGraw-Hill 
Book ¢ Ir New York, 1922. Cloth, 69 in., 454 pp., diagram 


tables, $6. 


This volume attempts to formulate existing knowledge of the 


functioning of the airplane engine and its auxiliaries, and to pre- 


sent and discuss the essential constructive details of those engines 
whose excellence has resulted in their survival. Most of the mate- 
rial is new, be ing based on the researches and deve lopme nts that 
originated during the war. Professor Marks has summarized and 
arranged the detailed data on the engine designs used in various 
countries, so that it is in convenient form for the designes 


The leading facts and theories r lating to the atom, particuiarly 
those which, owing to their newness, have not yet been treated at 
any length in textbooks, are brought together in one volurae for 
the convenience of students and investigators. The book covers 
a wide range of subjects. These include the quantum theory, 
Sir. J. J. Thomson’s recent views of mass, matter and radiation. 
the Bohr theory, the octet theory, isotopes, the Brownian move- 
ment, ionization, potentials, solar phenomena and other subjects 
References are given throughout, which enable the reader to follow 
any subject of special interest. 


Construction, Cost KEEPING AND MANAGEMENT By Halbert Power 
Gillette and Richard T. Dana First edition McGraw-Hill Book 
Co., Ine., New York, 1922. Cloth, 5X8 in., 572 pp., forms, $5 


This book has been prepared in response to requests for a second 
edition of Cost Keeping and Management Engineering. It con- 
tains nearly all the original material, supplemented by that developed 
in the last twelve years. It is intended to assist in reducing con- 
struction costs to the minimum, by explaining the rules of manage- 
ment and setting forth suitable methods of cost keeping, adapted to 
engineering construction. 














THE ENGINEERING INDEX 


(Registered United States, Great Britain and Canada.) 





HE ENGINEERING INDEX presents each month, in conveniently classified form, items descriptive of the articles appearing in 


the current issues of the world’s engineering and scientific press of particular interest to mechanical engineers. 


At the end of the 


year the monthly installments are combined along with items dealing with civil, electrical, mining and other branches of engineering, and 


published in book form, this annual volume having regularly appeared since 1906. 


In the preparation. of the Index by the engineering 


staff of The American Society of Mechanical Engineers some 1200 technical publications received by the Engineering Societies Library 
(New York) are regularly reviewed, thus bringing the great resources of that library to the entire engineering profession. 

Photostatic copies (white printing on a black background) of any of the articles listed in the Index may be obtained at a price of 25 
cents per page, plus postage. A separate print is required for each page of the larger periodicals, but wherever possible two small or medium- 


sized pages will be photographed together on the same print. 


When ordering photostats identify the article by quoting from the Index 


item: (1) Title of article; (2) Name of periodical in which it appeared; (3) Volume, number, and date of publication of periodical; (4) 


Page numbers. 


Orders should be sent to the Engineering Societies Library, 29 West 39th Street, New York. 





ACCIDENTS 


Industrial. The Prodigious Cost of Industrial Acci 
dents, Sanford DeHart Am. Mach., vol. 56, no. 1, 
Jan. 5, 1922, pp. 11-13, 3 figs. Statistics on cost of 
accidents. Instances of reductions in absenteeism 
and monetary losses. Examples of simple but effica- 
cious safety methods and appliances 


ACCOUNTING 


Municipal Utilities. Standard Accounting for Mu- 
nicipally Owned Public Utilities. Jl. Electricity & 
Western Industry, vol. 48, no. 1, Jan. 1, 1921, pp 
15-16. States that merits or demerits of municipal 
ownership cannot be determined until there is an 
adequate basis of comparison of cost of operation 
No such basis exists today. Discusses possibility of 
concealment, challenging of statements, etc. . 

Power Plants. XVI, Wil- 
fred A. Miller no. 26, Dec. 27, 1921, 


Power-Plant Accounts 
Power, vol. 54, 


pp. 1013-1015, 2 figs. General scheme of accounts 
(Concluded.) 

AIR 

Liquefaction. Recent Developments in Low-Tem 
perature Technique (Neuere Entwicklung der Tief- 


temperaturtechnik), F. Pollitzer. Zeit 
amte KAlte-Industrie, vol. 28, no. 9, 
125-133, 12 figs Deals with development of air 
liquefaction and its applications. Discusses the 
Linde process for production of very low tempera- 
tures, and gives examples of hydrogen-recovery and 
oxygen plants by the Linde Ice Machine Co., Holl- 
riegelskreuth, Germany. 


AIR COMPRESSORS 


Displacement, Code for. Code 
Compressors and Blowers. Mech. Eng., vol. 44, no 
1, Jan. 1922, pp. 45-48 and 70. Preliminary draft 
of fifth in series of 19 codes in course of preparation 
by A.S.M.E. Committee on power tests codes 

Electrically Driven. Aspects in the Con 
struction of Compressed-Air Power-Transmission 
Plants (Neuere Gesichtspunkte in der Ausfiihrung 
von Pressluft- eee Elektrotech- 
nische Rundschau, vol. 38, no June 7, 1921, pp 
63-65, 3 figs. Describes bh compressor con- 
structed by German Gen. Elec. Co. (AEG) for 6000 
cu.m. output per hr. and 7 atmos. excess pressure, 
with driving motor of 1485 r.p.m. and 1000 hp 

Machining Components. 
pressor Components Machinery (Lond.), vol. 19, 
no. 480, Dec. 8, 1921, pp. 277-284, 17 figs. Review 
of methods employed by Reavell & Co., Ltd., Rane- 
lagh Works, Ipswich 

Marine Diesel Engines. Design of Air Compressors 
for Marine Engines, David Bruce. Motorship, vol 
7, no. 1, Jan. 1922, pp. 22-24, 11 figs. Discusses 
compressing and cooling, single-stage and multiple- 


fiir die ges- 
Sept. 1921, pp. 


for Displacement 


Modern 


Machining Air Com 


stage, compressor capacity, spring loads on com 
pressor valves, etc 

AIRCRAFT 

British. Modern British “oc. Flight, vol. 13, 
no. 45, Nov. 10, 1921, pp. 726-740, 36 figs. Deals 


with all the British firms at present engaged in air- 
plane and seaplane construction. 


AIRCRAFT CONSTRUCTION MATERIALS 
Fabric Coverings. The 


: Aging of Aircraft Fabric 
Coverings (Das 


Altern des Flugzeugbespannungs- 


stoffes), Fr. Wendt. Zeit. fiir Flugtechnik u. Motor- 
luftschiffahrt, vol. 12, no. 22, Nov. 30, 1921, p. 325 
Based on results of tensile tests with old cellonized 
covering fabric from upper and lower part of aerofoil 
and body of an airplane, the loss of strength due to 
meteorological influences are critically discussed 


AIRPLANE ENGINES 


American Pursuit. Development of an American 
Pursuit Engine Aviation, vol. 11, no. 25, Dec. 26, 
1921, pp. 735-738, 2 figs. Describes developments 
from the Hispano to the Wright super-fighter de- 
veloping 400 hp. at 2000 r._p.m. and weighing 610 Ib 

British. Modern British Engines Flight, vol. 13, 
no. 46, Nov. 17, 1921, pp. 750-757, 21 figs. De- 
scribes all the British aero engines being manufac- 
tured at present. 


Curtiss. The Curtiss Model CD-12 400 hp. Aeronau- 
tical Engine Aerial Age Weekly, vol. 14, no. 12, 
Nov. 28, 1921, pp. 273-276, 4 figs Designed pri- 


marily for a pursuit engine to give super-performance 
in high-speed airplanes and now considered past the 


experimental stage. Detailed description and 
specifications 

Requirements. The Aeroplane Engine, P. E. Biggar 
Eng Inst. Can. Jl., vol. 5, no. 1, Jan. 1922, pp 
15-21, 8 figs. Requirements of aircraft propulsion 
and their effect on engine design 

AIRPLANES 

Aerofoils. Aerodynamic Characteristics of Aero- 


foils—II Nat. Advisory Committee for Aeronau- 
tics, report no. 124, 1921, pp. 89-140, 165 figs. Col- 
lection of data on aerofoils made from reports of 
number of leading aerodynamic laboratories of 
United States and Europe, and presented in a uni 
form series of charts and tables suitable for use of 
designing engineers and purpose of general reference 
Continuation of Report no. 93. 

Developments in Aircraft Design by the Use of 
Slotted Wings, F. Handley Page. Flight, vol. 13, 
nos. 51 and 52, Dec. 22 and 29, 1921, pp. 844-846 
and 860-861, 17 figs Deals with applications of 
slotted aerofoils. Results of tests 

Caproni Triplane. The 2000-Hp. Caproni Triplane 
(Fiinfmotoren-2000-PS-Caproni-Dreidecker), 


Meyer. Zeit. fir Flugtechnik u. Motorluft-se ‘hiffahrt, 
vol. 12, no. 22, Nov. 30, 1921, pp. 331-332, 4 figs 
Machine, which is development of Caproni 3-engine 


commercial airplane, has five Isotta-Fraschini 400-hp 
engines, speed of 140 to 150 km. per hr., and fuel 
consumption of 200 | kg. per hr.; carrying capacity, 30 
passengers and 2 2 pilots Comparison with German 
airplanes with ‘4. 5 and 6 engines 

Commercial Operation. Commercial Operation of 
Airplanes, L. B. Lent Mech. Eng., vol. 44, no. 1, 
Jan. 1922, pp. 33-37. Analysis of record of Air Mail 


Service of U. S. Post Office Dept. for year ending 
Sept. 30, 1921 Author points out possible im- 
provements, most important being use of efficient 


commercial planes equipped with thoroughly reliable 
power plant Total operating cost, it is claimed, 
should not exceed 70 cents per plane-mile for single- 
engine planes of not over 400 hp. 

Landing. The Maneuvers of Getting Off and Landing, 
R. M. Hill. Aerial Age Weekly, vol. 14, nos. 10, 12, 
13 and 15, Nov 14, 28, Dec. 5 and 19, 1921, pp 
228-230, 277-278, 300-302 and 348. 350 Discusses 
in detail factors which influence getting off and land- 
ing. Lecture delivered before British Aeronautical 


Langley. 


Ae ronau 
665-671 


Soc. See also discussion of above paper in 
tical Jl., vol. 25, no. 132, Dec. 1921, pp 
The Langley Machine and the Hammond 
sport Trials. Aeronautical J1., vol. 25, no. 132, Dec 
1921, pp. 620-647 (includes discussion), 20 figs 
Discusses original Langley flying machine of 1903, 
and shows that the wings collapsed through faults 
in design and not from any failure in launching 
mechanism 


Mars I. Mars I's Wonderful Performance at Martle- 
sham—212 M.P.H. Flight, vol. 13, no. 51, Dec. 22 
1921, p. S38, 1 fig Built by Gloucestershire Aircraft 
Co. Results of tests 

Netherlands. New Dutch Airplanes (Neue hollan 
dische Flugzeuge), Werner v. Langsdorff. Motor 
wagen, vol. 24, no. 31, Nov. 10, 1921, pp. 688-692 


New Types. 


Pressure Distribution over Tail Surfaces. 


Tropical Countries. 


Wind-Tunnel Tests. 


Zeppelins. 


4 figs. Details of various models with special refer 
ence to the Fokker F III model brought out in 1921 


with following specifications: Span, 16 m length, 
10.3 m.; height, 3.2 m.; supporting surface, 42 sq 
m.; engine, 185-hp. B.M.W. or 230-hp. Siddeley 
Puma; weight empty, 1200 kg.; loaded, 1900 kg 


carrying capacity, 5 passengers 

Work of McCook Field in 1921, T. H 
Bane. Aviation, vol. 12, no. 2, Jan. 9, 1922, pp 
41-42 Describes new types of airplanes, engine 
and equipment developed and tested 

The 
Pressure Distribution over the Horizontal Tail Sur 
faces of an Airplane—I. Nat. Advisory Committee for 
Acronautics, report no. 118, 1921, 56 pp., 264 figs 
Account of investigation to determine pressure dis- 
tribution over two horizontal tail surfaces in uniform 
free flight 


The Pressure Distribution over the Horizontal 
Tail Surfaces of an Airplane—lIl Nat. Advisory 
Committee for Aeronautics, report no. 119, 1921 
40 pp., 85 figs. Shows that results obtained upon 
model tail surfaces can be used to accurately predict 
loads upon full-sized tail and also to find distribution 
of load when large elevator angles are used 


Aeroplanes in Tropical Coun 
Aeronautic al Jl, vol. 25, no 


tries, Brooke 
131, Nov. 1921, pp. 563-577 and (discussion) 577 
580, 1 fig Discusses partic ular troubles that are 
experienced with airplanes and engines in tropical 
climates, especially in Egypt and Mesopotamia, viz 

timber shrinkage, propellers, tires, shock absorber 
petrol supply, and hangars 

Using Results of Te 
Wind Tunnel for Calculating Full-Size Airplane 

Utilisation des résultats des essais faits sur petit 
modeéles au tunnel aérodynamique pour le calcul de 

avions en vraie grandeur), E. Dorand. L’'Aerophilk 
vol. 29, no. 19-20, Oct. 1-15, 1921, pp. 290-292 
States that the laws of similitude do not apply ex 
actly as between small and large models and propose 

corrections necessary 

Giant Airplanes of the Staaken Zeppelin 
Works (Grossflugzeuge der Zeppelinwerke Staaken 

E. Meyer. Schweizerische Bauzeitung, vol. 78, no 

24 and 26, Dec. 10 and 24, 1921, pp. 283-286, and 
307-309, 13 figs. Dec. 10: Characteristics of Staaken 


Popham 


sts in the 


R VI Span 2.2 m.; length, 22.2 m.; height 
6.5 m.; engines, four 260-hp. Mercedes, and one 


2-hp. Mercedes for drive of a compressor installa 


tion; weight empty, 9000 kg total weight, 11,60 
kg.; max. speed, 160 km. per hr.; chmb to 3000 m 
66 min Dec. 24 The 1000-hp. all-metal con 
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Note.—The abbreviations used 
in indexing are as follows: 
Academy (Acad.) 
American (Am.) 
Associated (Assoc.) 
Association (Assn.) 
Bulletin (Bul.) 
Bureau (Bur.) 
Canadian (Can.) 
Chemical or Chemistr 
Electrical or Electric 
Electrician (Elecn.) 


(Chem,) 
Elec.) 


Engineer[{s} (Engr.[s]) 
Engineering (Eng.) 
Gazette (Gaz.) 
General (Gen.) 
Geological (Geol.) 
Heating (Heat.) 
Industrial (Indus.) 
Institute (Inst.) 
Institution (Instn.) 
International (Int.) 
Journal (Jl.) 
London (Lond.) 





Machinery (Machy.) 
Machinist (Mach.) 
Magazine (Mag.) 
Marine (Mar.) 
Materials (Matls.) 
Mechanical (Mech.) 
Metallurgical (Met.) 
Mining (Min.) 
Municipal (Mun.) 
National (Nat.) 
New England (N. E.) 
Proceedings (Proc.) 


to 
to 


Record (Rec.) 
Refrigerating (Refrig.) 
Review (Rev.) 

Railway (Ry.) 

Scientific or Science (Sci.) 
Society (Soc.) 

State names (Ill., Minn., 
Supplement (Supp.) 
Transactions (Trans.) 
United States (U. S.) 
Ventilating (Vent.) 
Western (West.) 


etc.) 
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Marcu, 1922 


mercial monoplane, type 1920, with 3l-m. span and 
3500-kg. carrying capacity; weight empty, 5000 kg 
speed, 211 km. per hr cabin capacity, 12 passen 
gers 

AIRS HIPS 


Colonial Service. Organisation of a Colonial 
Service, V. C. Richmond Aeronautical J!., vol. 25, 
no. 131, Nov. 1921, pp. 588-615, 3 figs. Reviews 
activities in America, France and Germany; com- 
parative value of airships and airplanes for an im 
perial air service; discusses general, technical, flying, 
and financial organization, etc 

Mooring Masts. A Portable Airship 
Aviation, vol. 11, no. 26, Dec. 26, 
Describes U.S. Army Air Service 
four sections of 18 ft. each, capable of mooring ships 
up to 1,200,000 cu. ft. capacity 

Vacuum as Lifting Power. The Variable Vacuum 
Dirigible, System Vaugean-Gargiulo (Projet de 
dirigeable, systéme Vaugean-Gargiulo, a raréfaction 
variable), E. Garuffa. Le Génie Civil, vol. 79, no 
25, Dec. 17, 1921, pp. 536-541, 13 figs. Describes 
model exhibited at International Exposition and dis- 
cusses principle of application of partial vacuum as 
an ascensive force A crude-oil two-stroke engine 
used for driving 

Vacuum Dirigibles (I dirigibili a rarefazione—II 
sistema Vaugean a rarefazione variabile), E. Garuffa 
L'Industria, vol. 35, no. 19, Oct. 15, 1921, pp 
421-425, 10 figs Describes the Vaugean system of 
airships depending on a partial vacuum for lifting 
power, which is variable and adjustable 

Zeppelin. 
stern 
Luft 
Aug 

hip 
1921 


ing 


Airship 


Mooring Mast 
1921, p 732, 1 fig 
mast consisting of 





The Zeppelin Commercial Airship ‘‘ Nord- 

Das Verkehrsluftschiff ‘“‘Nordstern des 
chiffbau Luftfahrt, vol. 25, no. & 
1921, pp. 136.139, 6 fig Specifications of air 
built in 1919 and delivered to France in June 

Max. length, 130.8 m_.; max. diam. of support 

structure, 18.71 m max. cross-section, 268.7 
m max. height, 21.62 m gas capacity, 22,550 
m.; covering ts of cotton material entirely cellon 
plant includes one 2-engine and two 
nacelles carrying capacity, 30 passen 
to IS 


Zeppelin 


ized 

ingle-engine 

ers, crew, lf 
ALLOYS 


Fusible. Fusible Alloys (Le 
La Métallurgic 5 


engine 


Alliages fusible), Sigma 

vol. 53, no. 46, Nov. 17, 1921, pp 
2145-2147 Gives list of compositions for anti 
friction metals, solder and other alloys 


ALUMINUMAI IRON ALLOYS 
ALLOYS 
ALUMINUM ALLOYS 


Aluminum-Iron, etc 
pplémentaire sur les 
(Juillet Revue de 


See also 


LEAD 


LOYS 


Alloy Note 
d‘aluminium Léon 
vol. 18, no. 10, Oct 


Aluminum 
alliage 


Metallurgic 


1921, pp. 651-64, 4 figs Deals with aluminum-iron 
iminium-chromiun sluminium-manganese and 
iminium-certum 

Aluminum-Zinc. Th Thermal Expansion of 
minum-Zine Alloy Ueber die Warmeausdeh 
ng der Aluminum-Zink-Legierungen Alfred 
ilze Physikalische Zeit., vol. 22, no. 14, July 15 

pp. 403-406, 1 fig Results of experimental 
rminations which were made according to the 
method 


Mechanical Properties Aluminium and its Alloys 
F. A. Livermore. Metal Industry (Lond vol 
no. 22, Nov. 25, 1921, pp. 420-421 and 422, 1 fig 
of aluminum and copper, and aluminum and 
ind their mechanical properti 


and application, 
Melting Aluminium and Its Alloy V, Frank A 
rmore 


Metal Industry (Lond.), vol. 19, no. 25 
lf, 1921, pp. 496-500, 7 Deals with diff 
in melting question of pyro 

tric control 


higs 
and discusses the 


Ternary Systems Ternary Aluminum Alloys 
er ternadre Aluminiumlegierungen M. Waeh 
Metall u. Erz, vol. 18, no. 12, June 22, 1921 
298-307, 7 figs From the ternary systems 
per-zinc-aluminum, copper-tin-aluminum and 
inc-aluminum, alloys with maximum content 
~ per cent of heavy metal in question were pro 
d by means of ingot casting With their help, 
ture pecifiic weight, physical propertic and 

ition of cutting are determined 

AMMONIA 

monia-Soda Process. The Heat Balance in the 
onia-Soda Process (Die Warmebilanz im Am 


iksodaproze ss H Voss 

15, nos. 117 and 120, Sept. 29 and Oct. 6, 1921 

40-942 and 968-970, 1 fig Notes on chemical 
ind working order of process, for which attempt 
le to formulate a heat balance Lime-kiln 
tion carbonic-acid compressor, ammonia com 
r, etc 


Liquid, Specific Volume. Specific Volume of Liquid 


Chemiker-Ze.tung 


onia, C. S. Cragoe and D. R. Harper U.S 
of Standards Sci. Papers, no. 420, Oct. 15, 1921, 
-S/- 315, 3 figs. Specific volume that is, numeri 
reciprocal of density—-of pure liquid ammonia 


r pressure corresponding to saturation condi- 
was determined throughout temperature inter- 
‘Sto +100 deg. cent., with accuracy of about 
part in 10,000. Review of previous work is in 
led fables of specific volume and density in 
p 1 metric and English units are appended 
Synthesis. The Claude Synthetic Ammonia Process, 


f 26,1921, pp. 665-666 and (discussion) 666—668 
H. West 


Chem. Age (Lond.), vol. 5, no. 128, 

cusses catalyst vessels, catalyst material, removal 
o' ammonia from catalyst tubes, cheap hydrogen, 
and 


industrial uses of synthetic ammonia. 
ANEMOMETERS 


Testing. The Testing of Anemometers, James Cooper. 


MECHANICAL ENGINEERING 


Trans. Instn. Min. Engrs., vol. 62, Part 1, Nov 
pp. ¥0-99,9 figs. Discusses results of tests showing 
that anemometric measurements are unreliable, 
especially at the working-faces where exact knowledge 
is necessary. See also Min. Inst. of Scotland Tran 
vol, 42, Part 2, 1921-1922, pp. 44-53, 9 figs 


APPRENTICES, TRAINING OF 


Present Scope, U. 8. The Training of 
manufacture, J. V. L. Morris. Am 
no. 3, Jan. 19, 1922, pp. 85-86 
apprenticeship in United States 
prentices in various industries 
apprentices in metalworking field 


ASH HANDLING 


1921 


Workers in 
Mach., vol. 56, 
Present scope of 
Number of ap 
Importance of 


Power Plants. Ash Handling in Large Generating 
Stations, L. R. Lee Power, vol. 55, no. 3, Jan. 17, 
1922, pp. 86-90, 6 figs Deals with handling and 


disposition of furnace ash, describe everal designs 
of ashpits and points out merits or demerits of each 
Describes different methods of ash disposal and pro 
visions that must be made there is a failure in 
operation of ash-disposal system employed 


AUTOGENOUS WELDING 


Acetylene Pressure Apparatus. 
Apparatus in Switzerland 


In case 


Acetylene Pressure 
, 


Acetylendruckapparate 





in der Schweiz Autogene Metallbearbeitung, vol 
14, no. 21, Nov. 1, 1921, pp. 303-306, 8 figs. Details 
and operating experiences with high-pressure acetyl 
ene plants constructed by Kneubithler & Co 
Zurich Plants installed by Escher-Wy Ziirich 
and other firms have given satisfactory service 

Pipe. Autogenous Pipe Welding H. B. Iglehart 
Welding Engr., vol. 6, no. 11, Nov. 1921, pp. 21-24 
16 figs Describes tests on welded pipe construction 
and shows advantages of welded joint 

AUTOMOBILE ENGINES 

Chemical Control. A Chemically Controlled Auto 
mobile, George Granger Brown Jl. Indus. & Eng 
Chem., vol. 14, no. 1, Jan. 1922, pp. 6-12, 20 figs 
Conclude that the combustion or explosion of a 
gasoline-air mixture is essentially a complex chemical 
reaction and a uch is susceptible to chemical cor 
trol. The most important consideration is the ve 
locity of reaction, which is determined by concentra 
tion, turbulence, and temperature Paper read be 
fore Am. Chen on 

Detonation, Measuring Measuring 
Detonation in Engine ey Jr and 
T 4. Boyd SOK Autor vol. 10 
no. 1, Jan. 1922, pp. 7-11 ‘ isses Variou 
methods employed to measure detonation or fuel 


knock, such as the 
and pouncing pin 


listening indicator 
and describes latter 


temperature 
method 


Mitchell. Entirely New Design Embodied in Mitchell 
Engine Automotive Industric vol. 45, no. 24, De« 
15, 1921, pp. 1158-1160, 6 fig New features include 
balanced crankshaft, hot-spot manifold, unusually 
light cast-iron pistor pressure feed lubrication of 
main bearing improved combustion chamber form 
and thermostatic val in cooling system 


Poppet-Valve Italian Manufacturer Reverts to 
Poppet Valve Engine Automotive Industrie vol 
45, no. 25, Dec. 22, 1921, pp. 1205-1208, 9 figs 
Rotary valve abandoned in new 176-cu. in. four 
evlinder engine which i aid to develop 43 hp. at 
2500 rpm. Large jacket space, aluminum piston 
tubular connecting rod and four-speed gearset 
Integral pressed-steel housing used for axle and pro 
peller shaft 

Radiators. Radiator Vent Pipes Autocar, vol. 47 
no. 1365, Dec. 17, 1921, p. 1245, 3 fig Shows how 
it 1s possible to prevent water from escaping out of 
radiator through vent pipe 

Rickenbacker Original Engineering Features in 
New Six-Cylinder Car, J. Edward Schipper Auto 
motive Industries, vol. 45, no. 26, Dec. 29, 1921, pp 
1258S. 1261 7 figs Describes new Rickenbacker 
motor made by Rickenbacker Motor Co., Detroit 
Extra flywheel at front of engine is said to minimize 


vibration and permit wide speed range 
Cone clutch running in oil is employed 


AUTOMOBILE FUELS 


on high gear 


Calorific Values. Royal Aircraft Establishments 
Reports, Nos. H. G. 410 and H. S61 Instn. Petro 
leum Technologists J1., vol. 7, no. 28, Oct. 1921, pp 
339-351, 5 fig Methods of determining calorific 
values of certain unsaturated hydrocarbons; and 
calorific values of petrols and of petrol fractions 

Sensible Fuels. Total Sensible Heats of Engine Fuels 
and Their Mixtures with Air, Robert E. Wilson and 
Daniel P. Barnard. Soc. Automotive Engrs. J1., vol 
10, no. 1, Jan. 1922, pp. 65-68, 5 figs Describes 
methods used by research laboratory of Mass. Inst 


of Technology in determining total sensible heat con 
tent gasoline and kerosene and their mix- 
tures with air at temperatures up to 500 deg 


AUCTOMOBILES 

Front Axles, Machining. 
Knuckles, Fred H. Colvin 
25, Dec. 22, 1921, pp. 1011 
operations of Peerless axle 
fixtures which are quickly 
work for milling 
knuckles 


Gear Boxes. 


ot Socony 


cent 


Front Axles and Steering 
Am. Mach., vol. 55, no 
1013, 10 figs Machining 
Spring actuated drilling 
handled Holding long 
Automatic lathe work on steering 


Notes on Motor Car Gear 
L. Orcutt Engineering, vol. 112, nos 
and 2922, Dec. 16, 23 and 30, 1921, pp. 
870-872 and 897-899, 8 figs In writer's 
based on over 10 years’ experiences, gear boxes, 
generally speaking, are not well designed and are 
badly made. Discusses defects in design, workman- 
ship and material, and summarizes gear-tooth require- 
ments Paper read before Instn, Automobile 
Engrs. (British.) 


Boxes., H. F. 
2920, 2921 
830-831, 
opinion, 


Halley Chassis. The 35 Hp. Halley Chassi Auto 
mobile Engr., vol. 11, no. 156, Nov. 1921 pp. 370 


377, 21 figs Has six-cylinder engine of 1,200 r.p.m 
Describes clutch, gearbox,{ transmission and rear 
axle, et« 

L. Paulet. The Six-Cylinder L. Paulet (La Six Cylin 
dres L. Paulet), H. Petit La Vie Automobile, vol 
17, no. 743, Dec. 10, 1921, pp. 467-469, 4 fig De 
scribes engine, speed gear, transmissions, brakes and 


wheels, etc 


Painting and Varnishing. Manufacture and Appli 
cation of Automobile Varnishes and Paints, L. Valen 
tine Pulsifer. Soc. Automotive Engr ji., vol. 10, 
no. 1, Jan. 1922, pp. 12-16 Specifies five basic 
materials necessary in automobile painting Engi 
neering systems of application and methods of appli 
cation, including drying and surfacing Care of 
finish 


Rolls-Royce Works. Rolls-Royce Method Eng 
Production, vol. 3 64 and 65, Dec. 15, 22 
29, 1921, pp. 565-569, 589-596 and 613-618, 44 f 
Details of plant and production method 


nos. 63 





Service Methods. Automotive Service Methods and 
Equipment, Howard Campbell Am. Mach., vol 
55, no. 26, Dec. 29, 1921, pp. 1026-1028, 10 fig and 
vol. 56, no. 2, Jan. 12, 1922, pp. 59-61, 8 figs. Servic- 
ing the Rolls-Royce Describes interesting grinding 
job Kelly-Springfield truck service method and 
tools Servicing the Mack truck Operation in a 


New York taxicab station 





AVIATION 

Commercial. State of Commercial Aviation (Ou en 
est laviation commercial Ro Couturier 
1.’ Aérophile, vol. 29, no. 21-22, Nov. 1-15, 1921, pp 
$22-332, 7 fig Discusse landing facilitic air 
posts, signals, French air regulations and air-lines in 


operation 


Development. The Trend of Aviation Development 
G. Vincent Soc. Automotive Engr Jl., vol. 10 

no. 1, Jan. 1922, pp. 25-30 Discusses influence 
that are retarding development of aviation in an 


effort to point out the limitations that exist as differ 





entiated from misconceived non-existent limitation 
and to indicate remedial measures to stimulate a 
vigorous growth of aviation 

BARRELS 

Steel. The Making of Steel Pitch Barre Sheet 
Metal Worker, vol. 12, no. 25, Jan. 6, 1922, pp. S41 
843, 15 figs. Describes equipment and operations for 
fabricating steel pitch barrels as modert hipping 
container 

BEAMS 

Broad-Flange Production of Broad Flange Beams 
of the Grey Type at the Differdange Work La 
fabrication des poutrell a large ailes du type Grey, 
aux Usines de Differdange (Luxembour;s ]. Audigé 
Le Génie Civil, vol. 79, no. 21, Nov. 19, 19 PI 
437-439, 9 figs Discusse characteristi of Grey 
profile successive passes through different rolls for 
broad parallel flange beams 

Continuous Calculation of Continuous Beam Le 
calcul des portiques continus), L. Descan Le Génie 
Civil, vol. 79, no 21 and 22, Nov. 19 and 26, 1921, 
pp. 439-443, and 461-464, 12 fig Nov. 19 Di 
cusses characteristics of continuous beams, calcula 
tion of loads, et« Nov. 26: Analytical formulas 

Deflection Deflections of Beams by the Conjugate 
Beam Method, H. M. Westergaard. Jl. Western Sox 
of Engrs, vol. 26, no. 11, Nov. 1921, pp. 369-396, 28 
figs Discusses standard method statically de- 


terminate beams, and statically indeterminate beam 


BEARINGS, ROLLER 


Railway Cars. Ball and Roller Bearings for Railway 
Cars Kugel und Rollenlager fiir Schienenfa‘ir 
zeuge H. Behr. Zeit. des Vereines deutscher Ingen 
ieure, vol. 65, no. 49, Dec. 3, 1921, pp. 1260-1264, 20 
figs. Explains reasons for introducing roller bea’ ings 
Suggestions for selection of suitable bearing Roller 
bearings are said to have better load conditior than 
ball bearings Describes new German types of bear 


ings and discusses foreign types and their defect 


BELTING 

Leather. Problems In Connection with Leather Belt 
ing, J. Edgar Rhoads. Can. Machy., vol. 26, no. 25 
Dec. 22, 1921, pp. 24-25 Use of roller and bal 
bearings; common causes of trouble; humidity and 
its effect 

Reclaimed Leather. Reclaimed Leather Belting 
Machy N vol. 28, no. 5, Jan. 1922, pp. 363 
365, 6 figs Use of salvaged leather belts reinforced 
with woven cotton fabric Proce ‘ emploved by 
Syracuse Belting Co. in manufacture of reclaimed 
belting 

BENDING MACHINES 

Cup-Leather Sleeve Friction Friction of Cuy 
Leather Sleeves, Eugen Irlon Mech. Eng., vol. 44 
no. 1, Jan. 1922, pp. 59-60, 2 fig Presents data of 
tests of friction carried out in a 75-ton hydraulix 
bending machine water-driven by a_ three-piston 
electric pump. Translated from Zeit. des Vereines 
deutscher Ingenieure, vol. 65, no. 39, Sept. 24, 1921, 
pp. 1016-1017 

BLIND 

Employment. Employment of War-Blinded in Ger- 
man Industries, Hubert Hermanns Am. Mach., vol 
55, no. 26, Dec. 29, 1921, pp. 1023-1025, 6 figs. 


Methods used to enable blind ex-soldiers to live inde- 
4 








a 


~- 
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pendent of charity Machine operation in manu 
facturing plants 


BOILER FEEDWATER 
Distilled. Distilled Water for Boiler Feed at River 


Rouge Plant. Power, vol. 54, no. 26, Dec. 27, 1921 
pp. 998-1003, 10 figs Elaborate two-effect high 
heat-level evaporator system furnishes distilled 
makeup to an amount up to 25 per cent of boiler feed, 

Softening. Softening and De-oxygenation of Boiler 
Feed Water Chem. Age (Lond.), vol. 5, no. 130 
Dec. 10, 1921, pp. 726-728. Discusses comparative 
merits of water-softening systems importance ol 
effecting oxygen removal, and chemical and physical 
methods for performing de-oxygenation 


BOILER OPERATION 
Efficient. Better Boiler Room Operation, C. W. De 


Forest Combustion, vol. 5, no. 6, Dec. 1921, pp 
246-248 and 260. Discusses investment cost; cost of 
fuel; and organization, personnel, supplies and main 
tenance costs Paper read before Stoker Manu 
facturers Assn 


BOILER PLANTS 


Battle Creek Sanitarium. New Boiler Plant for 
Jattle Creek Sanitarium Power, vol. 55, no. 2 
Jan. 10, 1922, pp. 46-49, 6 figs Installation of 
modern boiler house saved 10 tons of coal a day and 
eliminated services of 9 men from operating force 
Includes full complement of instruments giving all 
essential operating data 

Electricity in. Electricity in Steam-Boiler Plants 
Elektrizitat in Dampfkesselanlagen), W. Philippi 
Siemens-Zeit., vol. 1, nos. 9 and 10, Sept. and (Oct 


1921, pp. 312-321 and 373-380, 21 figs. Sept Deal 
with pneumatic ash-removal installations Oct 

Electrolytic protection of boilers against scale and 
corrosion Describes method, success of which is 
said to have surpassed all expectations. Consists of 


externally generated direct current, applied through 
electrodes into boiler 

Management. Boiler House Management, David 
Brownlie Proc. South Wales Inst. Engrs., vol. 37 
no. 5, Nov. 10, 1921, pp. 405-438 Types of boilers 
and their relative advantages and disadvantages 
mechanical stoking economizers and feedwater 
heaters superheaters forced and induced draft 
auxiliary machinery 


BOILER ROOMS 


Air Supply. The Air Supply to Boiler Rooms, Richard 
W. Allen Eng. & Indus. Management, (Cassier 
Marine No Dec. 1921, pp. 35-42, 9 figs. One of 
most important points is that there should be equal 
distribution of preheated air to furnaces, so that no 
currents are set up and each furnace receives equal 
supply of air Author deals with this problem 
Results of trials taken under same conditions on one 
class of ship over period of four years show gains 
effected in each year as experience is accumulated 


BOILERS 


Design. Boiler Design and Other Fuel Efficiency 

Factors, F. G. Lister. Ry. Rev., vol. 70, no. 1, Jan 
7, 1922, pp. 5-8, 4 figs. Discusses fuel efficiency of 
locomotives by attention to mechanical details 


Longer combustion chambers flexible staybolts 
tight front ends floating bushings automatic 
stokers; et« 

BOMBS 


Bombing and Bomb Sights. Bombing and Bombing 
Sights, E. J. Loring. Sci. Am., vol. 126, no. lV’, Jan 
1922, pp. 49-51, 6 figs. How aiming from unstable 
platform of airplane is made possible 


BORING MACHINES 


Standardization. Standardization and Assimila 
tion—II, H. Varley Eng. & Indus. Management, 


vol. 6, no. 23, Dec. 8, 1921, pp. 650-652, 1 fig A 
scheme of standardized boring practice 
BRASS 


Corrosion. The Problem of Selective Corrosion and 
Dezincing of Brass (La probléme des corrosions 
sélectives et de la dézincification des laitons), F de 
Wurstemberger. Révue de Metallurgie, vol. 18, no 
1, Nov. 1921, pp. 689-712, 26 figs Discusses in 
detail dezincing process and concludes that it con- 
sists of two factors, anodic dissolving of the metal 
and cathodic deposition of copper. Gives results of 
tests and indicates protective means 


BRONZE CASTINGS 


Manganese. Investigation of Methods of Making 
Manganese Bronze Castings to Meet Air Service 
Specification No. 11021. Air Service Information 
Circular, vol. 3, no. 275, Oct. 15, 1921, 28 pp., 9 
figs. For purpose of developing satisfactory method 
for making manganese bronze in small foundry; 
standardizing method of separately casting test 
specimens as a check on melts of small castings of 
this metal; and determining best physical properties 
obtainable in manganese bronze as determined by 
this standard test bar, and comparing these with 
results obtained on test bars cut from actual castings. 

BRONZES 

Manganese. Manganese Bronze, Frank A. Liver- 
more. Metal Industry (Lond.), vol. 19, no. 23, Dec 
2, 1921, pp. 445-446. Shows that manganese bronze 
may be manufactured from scrap metal without re- 
sorting to use of high-grade virgin metal. 


CAR LIGHTING 
Methods. Railway Car Lighting (L’éclairage des 
voitures de chemins de fer), M. Bougrier. L’Elec- 





MECHANICAL ENGINEERING 


tricien, vol. 52, nos. 1287 and 1288, Nov. 1, and 15 
1921, pp. 481-488 and 505-513, 11 figs Nov l 
Describes the various methods in use in different 
countries, including lighting by candle, oil, gas 
acetylene, and electricity, and gives cost data Nov 
15 Describes the Brown-Boveri individual electric 
equipment, its operation and upkeep 


CAR WHEELS 


Foundry. A Unique Foundry for Production of Car 
Wheels. Can. Foundryman, vol. 12, no. 11, Nov 
1921, pp. 17-20, 6 figs. Molds are placed on semi 
automatic moving platform and taken to place of 
pouring; shaking out and annealing with very littl 
effort 


Tires, Sorbitic Steel. Sorbitic Steel for Tires. Engi 


neer, vol 32, no. 3442, Dec. 16, 1921, p. 636, 4 figs 
on p. 657 Includes tables showing results of test 


made with three railway and three tramway tire 

one of each set being treated by the Sandberg Sor 
bitic steel process Results show that proce is 
successful in obtaining improved ultimate tensik 
strength and hardness of tire 


CARS 


Connectors. The Development of the Robinson Con 
nector Ry. Age, vol. 71, no. 26, Dec. 24, 1921, pp 


1259-1263, 9 figs. Detailed description of new design 
incorporating a number of improvemen 


CARS, COAL 

Electric Tippers Electrically Equipped Railway 
Truck Tippers, E. H. Rousham Electrician, vo 
S7, no. 2276, Dee 0, 1921, pp. S22-825, 10 fis 


Describes the Babcock & Wilcox tipping ram, and 
the tipper manufactured by Ed. Bennts & Co, Ltd 
ilso overhead winch type, hydraulic tipping ram 
electric rotary tipplers, clamping methods, automatic 
clamping gear, et 


CARS, FREIGHT 


Wood Construction. The Use of Wood in Freight 
Car Construction, H. S. Sackett Ry. Mech. Engr 
vol. 96, no. 1, Jan. 19022 27 32, G fig Advan 
tages of composite s against all-steel co 
struction; relative advantages of double and singk 






sheathed box car; composite gondola car; refr 








igera 
tor car 

CARS, PASSENGER 

Electric Railway. New Stock For Tynemouth 
Electrified Branches, North Eastern Railway Ry 
Gaz., vol. 35, no. 24, Dec. 9, 1921, pp. S77-SS4, 12 
figs Passenger vehicles of improved design built 
for this important electrified passenger service 

Sleeping. New Sleeping Cars for the Canadian 
Pacific Ry. Age, vol. 71, no. 27, Dec. 31, 1921, pp 
1301-1394, 7 figs. Composite cars of 12-section and 


compartment types have special facilities for comfort 
of passengers 


CASE-HARDENING 
Iron and Steel. Case Carburizing of Iron and Steel 
Hartung von Eisen und Stahl Willy Hacker 


Metall-Technik, vol. 47, no. 14, Sept. 15, 1921, pp 
85-87. Review of development and processes during 
last few years 


CASTING 


Metal Molds. Casting in Metal Mould >» 4 E 
Wells. Metal Industry (Lond.), vol. 19, no. 25, De« 
16, 1921, pp. 501-502 Discusses the three classes, 
viz., (1) that in which metal flows into mold under 
force of its own weight, (2) die castings, and (3) part 
chills in ordinary sand molds From paper read 
before joint meeting of Inst. of Metals and Instn 
British Foundrymen 

Permanent Molds. Permanent Moulds, Edward D 
Gleason Metal Industry (Lond vol. 19, no. 20 
Nov. 11, 1921, pp. 377-379. Description of methods 
of making plaster molds for finished castings to 
eliminate machining operations 


CELLULOID 


Manufacture. Manufacture of Pyroxylin Plastics 
J. R. DuPont Chem. & Met. Eng., vol. 26, no. 2, 
Jan. 11, 1922, pp. 65-70, 6 figs. Properties of cellu 
loid; methods of mixing cellulose nitrate with cam 
phor and alcohol; stabilizing filtering; rolling; 
baking; sheeting; polishing; etc 


CHROME STEEL 


Ball-Bearing. The Manufacture of Chromium Ball 
Bearing Steel in the Heroult Furnace, F. T. Sisco 
Chem. & Met. Eng., vol. 26, no. 2, Jan. 11, pp. 71-76 
2 figs Desciiption of melting and processing of 
electric ball-bearing steel, with a view of the most 
serious defects in this class of material Recom 
mended pratice for elimination and control of these 
defects 

Chrome-Molybdenum. Chrome-Molybdenum-Steel 
Applications from the Consumer's Viewpoint, C. N. 
Dawe. Soc. Automotive Engrs. Jl, vol. 10, no. 1 
Jan. 1922, pp. 47-50 and 62, 2 figs. Gives results of 
physical tests, comparing medium-carbon, chrome- 
molybdenum, chrome-vanadium, chrome-nickel and 
chrome steels Discusses case-hardening grades of 
Steel 


COAL HANDLING 


Equipment. Springdale Mine Furnishes Fuel to 
West Penn Power Co. Plant, Cleaning Every Car of 
Coal Before Weighing, D. J. Baker. Coal Age, vol 
20, no. 25, Dec. 22, 1921, pp. 993-999, 6 figs. Power 
plant situated next to headframe For weighing, 
coal is screened to lump, nut and slack before pick- 
ing; nut and slack are united and reassembled; lump 
is then crushed and with nut and slack goes to boilers 

Plants. Up-to-Date Coal and Ash Handling Plant at 
the Cordite Factory, Poole. Eng. & Indus. Manage- 
ment, vol. 6, no. 24, Dec. 15, 1921, pp. 701-704, 8 





Vor 144, No. 3 


figs Railway sidings on which coal arrives and on 
which ashes leave, run alonside of and parallel with 
boiler house; full trucks arrive on inner track and 
pass an unusually large track hopper into which coal 
is dumped by truck tippler 


COAL STORAGE 


Concrete Bins and Pits. Economy of Concrete Bin 
and Pits for Coal Storage, A. C. Irwin Elec. Rev 
Chicago), vol. 79, no. 22, Nov. 26, 1921, pp. SIL S16, 
lifigs. Storage requirements and methods, including 
submerged pits; effect of storage on properties of 
coal; spontaneous combustion 


COMBUSTION 

Gas Mixed with Air. Perfect Combustion of Gas by 
Mixing With Air (Réalisation de la combustion par 
faite du gaz par son mélange préalable, incomplet avec 
de lair A. Grebe Chaleur et Industrie, vol. 2 
no. 20, Dec. 1921, pp. 704-S02, l4 figs. Recent prog 

ress in construction and operation of gas ipparatu 

and gas burners, application in welding annealing, 

etc 


COMPRESSED AIR 


Handling Material by. Handling Material by Com 
pressed Air, F. A. McLean. Can. Machy, vol. 26 
no. 25, Dec. 22, 1921, pp. 19-23, 10 f Time 1 

ived and economy effected Notes on single acting 
uir hoists, capacities of straight 











hoist and oper 
iting cost 


Intercooling. Value of Intercooling Compressed Air 





K. Bennett Nat. Engr vol. 25, no. 12, De 
1921, pp. 615-016, 6 fig \dvantag of intercoo 
ing How saving in power is effected and ifet 
maintained 

CONVEYORS 

Machinery for Elevators and. Conveying and } 
vating Machinery, Gardiner Mitchel Engine 
ing, vol. 112, no. 2021, De 23 646 pp. S66-S7 
17 fies Deals with the variou types of conveyor 
ind elevator and includes tables giving standar 
details and particular and standard elevator chat 

Steel-Band The Use of Steel for Power 
rransmitting ind Conveying Bernard 
Kruger Jl. Western Soc. of En “i, mo. lz 
Dec, 1921, pp. 428 432. Discusses increased use 
teel bands, avoiding breaks in band, compositior 
ind tensile strength of bands, and compares leather 
rope, chain and steel band system 

COPPER 

Working and Annealing. Experiments in the Work 
ing and Annealing of Copper, F. Johnson. Engineer 
ing, vol. 112, no. 2022, Dee. 30, 1921, pp. 899-901 
7 figs Results of rolling and hardne tests and 
specific gravity tests Notes on annealing of roll 
strips, and influence of impurities on effective ar 
nealing temperature of cold-drawn copper Al 
stract Paper read before Inst. Metals (British 

CORK 

Artificial. Artificial Cork, Ismar Ginsberg 
Am., vol. 126, no. 2, Feb. 1922, p. 91, 5 fig Wa 
materials used in its manufacture and application 
found for it 

CORROSION 

Investigations. Corrosion Investigation D. M 
Strickland. Sci. Am., vol 126, no 2, Feb. 1922, 1 
104, 2 figs Some of controlling factor and how 


account is best taken of them 


COST ACCOUNTING 


Idleness Expense Charts. The Cost of Mismanas 
ment, E. A. Lucey Management Eng, vol. 2, no. ! 
Jan. 1922, pp. 25-28, 4 fig Hiow it can be measure 
through idleness. Shows exaraples of Gantt idlene 
charts 


costTs 


Construction. Calculation of Costs in Engineeri: 
Construction (Die Kostenberechnung im Ingenieu 
bau), Hugo Ritter Schweiz«rische Bauzeitung, v« 
78, nos. 10 and 11, Sept. 3 and 10, 1921, pp. 116-1 


and 131-133 Suggestions as to how the separat 
expense items which go to make up total cost of 
work can best be determined Deals with cost 


labor and material, mechanical equipment, trar 
portation, general expenses, et« 

Foundry. Foundry Costs and Establishment Charge: 
Daniel Adamson Engineering, vol. 112, no. 20. 
Dec. 30, 1921, pp. 894-895 Author endeavors 
arrive at a reliable method of estimating cost « 
many varieties of castings in green sand, dry sand « 
loam, that are produced in foundry attached to 
general engineering business Notes introducing d! 
cussion before Manchester Assn. Engrs 


CRANES 
Hooks for, Strength of. The Strength of a Hook 
“Clivvy,”’ Charles D. Mottram. Quarry & Surv« 


ors’ & Contractors’ Jl., vol. 26, no. 2907, Nov. 192 
pp. 447-449, 4 figs. Discusses safety load and fact: 
of safety; gives curves and formulas 

Overhead Drives. ©verhead Crane Drives, A. \ 
Knight. Machinery (Lond.), vol. 19, no. 482, De 
22, 1921, pp. 352-354, 4 figs. Describes some typ! 
cranes and works out amount of movement o! o 
side of crane in advance to the other, when the cr 
and its suspended load is at opposite end to drive 
cross shaft ; 


Shifting Gear on Gantry. Use Shifting Gear o 
German Cranes Iron Trade Rev., vol. 70, no 





Jan. 12, 1922, pp. 140-142, 5 figs. Describes gantr 
cranes equipped with swivel trucks and lifting jack 
by means of which whole crane may be quickly an 
readily transferred from one runway to another 
Built by Fried. Krupp Corp., Magdeburg-Buckau 


va 


cones 
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CRANKSHAFTS 1, Jan. 7, 1922, pp. 63-65 and 81, 2 fig (General Hartford Ele« Light oO yinmet 
1 ) on « i co powe con on, mait t ) sections to meet dual se r 
Manufacture The Manufacture of Crankshaft comparison of fir t t. 1 w r I sumptio . m nt by sectior t ° rvi 
Engineering, vol. 112, nos. 2919, and 2020, Dec. 9 tenance, cleanline and flexibility of oper 4 ion W Possible Economies. Possible Econon 1 Large 
and 16, 1921, pp. 777-778, 9 figs. partly on supp different systems of driving Fests made under Electric Generating tation ber En 
plate, and pp. SI1-S13, 14 figs. Describes works and actual mill condition hefors and after card ver gineer, vol. 132, no. 3444, De H99-67¢ 
manufacturing methods of Clarke Crank & Forge equipped with individual motor tates that considerable progre ma il ade 
Co., Ltd., Lincoln, England ELECTRIC FURNACES adn + or a tes { 4. - - a, yoon I 
CUTTING TOOLS Arc, Operation of. The Operation of Basic I heating feedwater by leeding turbine 
Diamond. Manufacture and Use of Diamond Cuttings Furnaces M M ‘ aruther — Ve aH a and (4) preventing all losses of heat Abstract 
Tools, Ellsworth Sheldon Am. Mach, vol. 56, no 1, Jan. 5, 1922, pp. 17-19 a yer cto hseagens Report of Commission appointed by French Minister 
2, Jan. 12, 1922, pp. 53-56, 8 figs. Study of structure each of the eight major operation wiplbenacoums _ of Pub. Works, printed in Journal Officiél 
necessary to secure keen cutting edge Cleaving the furnaces having movable electrode ELECTRIC POWER 
diamond Basic Basic Electric Furnace for Cast Ire Can : : 
Foundryman, vol. 12, no. 11, Nov. 1921, 1 1 Industrial Load, Pennsylvania. The Industrial 
Important characteristic of refining in the ba Load in Pennsylvania Elec World ol. 78, no 
hearth electric furnace are 1) it is stror red 27, Dec. 31, 1921, pp. 1313-1317, 3 f Electrical 
ing 2) it is degasifying to an apy ia ext energy consumed by all industrial plants of Pennsyl 
$) it is cleansing of entrained slags and oxide and vania during 1920 is estimated at 4,666,928,000 
4) it is intensely desulphurizing kw-her 90.3 per cent of which is purchased fr i 
DIE CASTING P Electrode Elect Fu . Elect le H Inder central generating and distributing; ten 
Plant Organization Modern Production of Di ec — Ss. fectric Furt om lee — 
Molded Castings (Neuzeitliche Pressgussherstellung rest 1 — eves De 4 I ; k ELECTRIC WELDING, ARC 
, orl ol. 78. no. 26 ec. 24. 1921 * 65 : . 
Harry Baclesse Elektrotechnis« he Rund chau, vol = " »% n 6, D 24, 19: see Boiler Repairs Electric Arc Veldin ” Boller 
iS, no. IS, Sept. 21, 1921, pp. 105-107, 1 fig I , oveEw Alay ic wr ccna s aaa pee . Repair Ry Elec Ener vol 12, no No 
cribes organization of modern plant for making dic present day applications in electric fur 1921, pp. 415-420, 19 fig pecial co ttee of 
molded casting and reviews metals now commer Forging Builds Electric Forgi Fi i M Master Boiler Maker Assn. reports | ds of 
cially used in die-casting practice Littl Iron Trade Re 69, no. 26, D -v reconditioning boiler 
192 p pst 99 ) diff tie se 
DIES — Bm + mg ane ¢3 f : : ane : Cyc-Arc Process. The ‘“Cyc-Arc’’ Process of Aute 
, > caioaae os po estes namie j cont : : : atic ectric Welding | teele and H. M , 
Continuous Rolling. Continuous Die Rolling, G furnace for heat treati d for; wk. Gas or Fil wnt re a Ax _ L De a 7 H. Mart ; 
R Norton So Automotive Engr Il vol. 10 oil used to pre nt re er lat Ir tion = rene ie a Re lac me — Pp. 58 
Ja 1922 Pi ; it 11 fig Describe problem solved : 3 hy} vis ; om. my . : irrent 
nt di , ' : o . iriable 1) amor o irre 
! - r = ’ ; — Gray-Iron Practical Aspect I ( Ire , b) length of arc upon striking. a 
mace | i chara cer * ol tee ; t ‘ ( H Von Baur lror Ay ; time it had to } sinta ed : 
peratior il nt u ¢ see also re Age 1922, py 1 9 4 . - Deesls 4 cmpent 
o th Jan. 19, 1922, py 207) 204 f Actual re iit r i 1} it ma r s the cyc-arc apnarat 
nickel and chromiun Con t : 
SS ~ oe ELECTRIC WELDING, RESISTANCE 
Air Compressors \IR COMPRESSOR Induction Meitt teel i i t I 
Rs 3 1 ey ; : H A Wi Ire rade R : Methods and Apparatus. Electric R 
ta ‘ 1av: , 128.120 ‘ I A it La mudur ectrique par re tam R ! 
Generator Drive ‘ En, Drive hip ¢ irna ‘ 100K Da I Na o. 2480. Oct 1921, 1 j 
tor the Germany Navy (Det motor operat t Pitt { " ( D the three methods and , 
’ l id " > ir ole deut } } Kr mic ha 1 Vear Tt , d 
\ Laudal ve 2 no h t ning ‘ t Railway Shops | itl M 
' ~ ; ] 12 er ar ul yvuter r of 7 ad refer YT | ee Re ‘ Ra 
} ; ; Not it adi brick ind inne " ! pr lirtat ! M im Sch 
, ’ ‘ } } ) . ' Vl rat anton tt 
: + peed | Railway Shops The } I e k 1 h \ r iba 
r a 1 1 2 Fundamer Work. Larry I. Bart , 1 r ar rtschri 
. tr I) ! Re ' ) ] 19 144 7¢ o d pt. 1, 192 
: ' ' O-kw t t , : 1 ; ) M h 
ome ; ‘ t } W t ae eke , ‘ he r t ( - tt 
Bremer th ner, Markgraf To t = ae , ™ hei 
sed Reactance Requirements I ice R I 
quirements Need Considerat P. I I ws 
fe I 1 ] ney ~ ' ‘4 ‘ . 
Investigations. | Die: I e World 79 ; 1, 1922, pp. 8 if EMPLOYEES’ REPRESENTATION 
t ! i? i i t ae - Py } 
Fy , lem ( te d Dis ‘: qutyh : ' - Advantages I ! Together 7 | 
1 test t whict ire attaching to power fact 6, D 21 | ‘4 and t 
neodt . nenan , ; Steel Electric Furna BR ond F pI ‘ D Point at right 
; .¢ ion ; a. Pacif Coast , 1 Warts ee | & ' nondhions : = wn “Sow - 
d ined Ir of « Western Ind 1 47 > De v2] } ind emy Manufact t pla 
, sf dicated ‘ 3 404, 1 ‘ It ind steel mar icture eff pla di pla Descr ho ‘ ral 
osit pe take from work 1enecy t ! and | al of product ‘ 1 ! ) pro i 
der o Phermodynamical iti Tset ‘ dy t d le of orga d worker 
assed st mea ‘ ar eire rna method pro m of unetr yyinent, we are 
pare poeene cae) Bagennncos. ve . ELECTRIC LOCOMOTIVES EMPLOYMENT MANAGEMENT 
nd u on proce Cak o . 
st dita ten omeeiintiows 4 ao f : . Paulista Railway D. C Ve DD nt Adaptability Tests How to Develop I 
Locomoti for tl Paulista R “ Tol Adapta tv Test Wie entwick« 
DRILLING MACHINES Clar Ir | i no la OL [ e1 Ha R tr 
Heavy-Duty Economy H dut ) 2 D rfica Jundiat i Ry Pa 2 or f 
i R Da Af " x \ oN ct th i I te railw I t t 
a Ht } ‘ k d ¢g data ’ r and fr locor dk lapta 
; , ve dut cr iday ; tive and aux ur tl 
. Storage -Battery Data ( t Psve dat tv Test 
DROP FORGINGS ve agg pn ws tartehe ne x. nly 
Heat Treatment fea D Indust i a a p. 5S ‘ Electrica P = | ~ 
4 coenien, abhnen tunnel main haula M herste M. Waldau. Betric 
” machi Pa t it ) val Mi Ir Ar ol. 4 j vt ) ' F 
DUST Explo of Electric Mi I sti Describes n and ippa itl 
Cc , 7 MI ‘ fA I. I Coal Industr 4 c Dx peaheciionie 
W Geteen. ae xn inst. Slo, & haetalien “ Dee te, tee f work ENAMELING 
5 er) 7 lee carri o B of Mine tion with 
12, J 2 47 dis« muyentiontlc toras ttes , ot ' Cast Iron and Steel. Enamelir ast Ir t 
' Desert t rried « t irements for al d pment: 1 a Materials, F. L. Prent Iron Ag o 
l mir th wl ( nection Jan. 5, 1922, pp 6,9 f Method i : 
i 
atu ised iT needed preparin ria 
Haulage Work with Stora Battery Locomotive samame ont * fe on ¢ a - ty : 
, Without Driver I lerbetrie! t hre sen : ‘ . . a 
kK Akkumulator-Lokomotiven H. Trautvetter Foér ENAMELS 
— —- At, ++ ¢~ = * =, 3S, BO. SS. tl White, for Copper. The Production of White 
ie Oy pp. 287-289 fis Aaximun peed of loco namels For Copper. R. R Fiewialaes : 
EDUCATION ENGINEERING motive is | m. per sec efheiency, SO to 100 km. per pe wrt r Aon an eramic So ~y , om ha 
Industrial Needs. Engineering Education Mect S hr.; under these conditior apacity of batterie Oct. 1921, pp. 827-834. Describes investigatior 
) 1029 » 1~—7 as , 1 ufficient for SOOO to 10,000 Enumerat : Rag ion 
ol 44, no. 1, Jan. 1922, pp.1 7and42. Group . . ig white enamels for copper wa : 
pers in which are pre ted particular need rf idvantages of driverle rocomoti cale plate ind low Pr 
and problems that ce ront engineering ELECTRIC PLANTS of enamel application and firir 
Professional Lr neering Education for . 
Industries, Francis C. Pratt. A National Policy Automatic Automatic Plant Permits Development ENGINEERING 
! neering Education, A. G. Christie Engineer of Small Power ge ‘ = ~ : " World, Western Home for Pr 1 W I t 
Education as Viewed by the Industrialist, J. I vol. 78, no. 25, Dec. 17, 1921, pp. 1213-1214, 3 fis Engineering and Indu Robert 
arena Generator started simply by energizing line con Electricity & Western Ind ‘7 D 
EDUC necting automatic plant to main station . 10 1, pp ‘ 4 _ , , Di. : > 
: ATION, INDUSTRIAL Commonwealth Edison Co., Chicago. Calumet financin and manazgitr » les ld 
Germany Ihe raining chool of the German Station of the Commonwealth Edison Co me Frat co to da er t 
inical Industry Die Werkschulen der deut Bailey |. Western Soc. of Ener vol. 26, no. 12 ineering 
I inischen Industric Betrieb, vol Dec. 1921, pp. 420-427, 9 fig Discuss¢ tation 
2 and 26, Aug. 27, Sept. 15 and 25, 1921 now under construction, with ultimate capacity ENGINEERING SOCIETIES 
53- , 57-64 and 65-76, and vol 1 no. 2, Oct of 180.000 kw present installation consists of one Engineering Association Plans he 
121, pp. 1-9 Notes on training schools of most 30.000-kw Westinghouse Tandem compound unit Association and It Plan ( K 
tant German industrial work and one 30,000-kw. General I lectric unit Boiler Ry. Jl., vol. 59, no. 1, Jan. 7, 1922, pp 8 fic 
ELECT station to consist of seven 1,500-hp. Babcock & Discusses work of reorganizati of Am, ] R 
@. RIC DRIVE Wilcox boilers fired with forced-draft chain-grat« Assn.:; outlines committee problet — 
Sugar Mills. Electric Drive for Sugar Mills, Charl stokers and augmented with superheaters and ste¢ participation in national Samherdlon ic 
Mth. Sugar, vol. 24, no. 1, Jan. 1922 pp. 33-34 tube economizers 
type ot power development has advantage of Hartford Electric Light Co Station Electrical ENGINEERS 
ty , ‘ 
lity and many economies are effected by unit Layout for Supplving Local and Regional Service License Law, N. Y. State rt N , tat 
We ic : Elec. World, vol. 78, no. 26, Dec. 24, 1921 pp. 1269 License Law >. G. George Cornell ¢ Ener 
0 Cards. Group vs. Individual Drives on Wool 1273, 9 figs Flexibility and simplicity of design vol. 30, no. 4, Jan. 1922, pp. 53-54 Pr ional 
rm Alonzo B. Reed Textile World, vol. 61, no effectively combined in South Meadow station of engineers and land sur or required tain 
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licenses to practice in New York State from May 5, 
1923 


ENGINEHOUSES 


Enterior Turntable. Rectangular E nginehouse with 
Interior Turntable. Eng. News-Rec., vol. 87, no. 26, 
Dec. 29, 1921, pp. 1064-1066, 4 figs. TwoC anadian 
railways adopt novel plan to reduce winter trouble 
at terminal by putting turntable under cover 


EXHAUST STEAM 


Utilization. Utilization of Exhaust Steam in In 
dustries (Abdampfausnutzung in der Industrie 
1. Gramberg Gesundheits-Ingenieur, vol. 44, no 
51, Dec. 17, 1921, pp. 633-638 and (discussion) 
pp. 638-641, 8 figs. Discusses conditions essential 
for design and efficient operation of plant for utilizing 
exhaust steam. Address before Heating & Ventilat 
ing Congress at Munich. 


F 


FACTORIES 
Layout. Factory Lay-out as an Aid in Reducing 
Costs. Machinery (Lond.), vol. 19, no. 480, Dec 
8, 1921, pp. 293-296, 8 figs. Describes new plant 
of Colburn Machine Tool Co., Cleveland, Ohio, 
which has been laid out with a view to economy 
in manufacturing 
Laying Out a Factory for Production Work, 
Frank W. Curtis Am. Mach., vol. 56, nos. 2 and 3 
Jan. 12 and 19, 1922, pp. 56-58 and 97-99, 8 figs 


How kind and amount of equipment are estimated 


Arranging machines. Uses of operation § sheets, 
equipment records, and conveyors 

Telephone. Methods in a Telephone Factory 
Eng. Production, vol. 3, no. 64, Dec. 22, 1921, pp. 


583-587, figs Describes 
of British L. M. Ericsson Mfg. Co., Ltd., at Beeston, 
for manufacture of telephones, telephone exchange 
and private branch switchboards and allied apparatus 
cabinet work, etc 


FACTORY MANAGEMENT 
ee INDUSTRIAL MANAGEMENT 
FILING SYSTEMS 


Z Charts. Filing the Z Chart, Arthur R. Burnet 
Management Eng., vol. 2, no. 1, Jan. 1922, pp. 47-50 
2 figs Describes system of filing which, it is claimed, 
follows principles best suited to classification and 
indexing of accounting records 


FLIGHT 


McCook Field Altitude. 
charger in Altitude Flight. 
Jan, 9, 1922, p. 51 


works and practice 





Functioning of Super- 

Aviation, vol. 12, no. 2, 

Excerpt of report of John A 
MacReady on his record-breaking altitude flight 
at McCook Field, dealing with technical aspects 
of flight and giving summary of data obtained with 
respect to supercharger, engine and propeller 

Soaring. The Starting of Soaring Airplanes (Start 
von Segelflugzeugen), E. Offermann. Zeit. fiir 
Flugtechnik u. Motorluftschiffahrt, vol. 12, no. 22, 
Nov. 30, 1921, pp. 327-331, 13 figs Investigation 
of following problems is said to be necessary in order 
to diminish danger to life and material: Improve- 
ment in airplane construction that will render 
it possible to start and fly with as low a wind as pos- 
sible; training of pilot especially for motorless or soar- 
ing flight; study of relationships between formation of 
land and nature of soil and air movements, and their 
dependence upon one another. 


FLOW OF LIQUIDS 


Resistance in Glass Tubes. The Resistance of 


Liquids Flowing in Short Tube Sections (Ueber 
den Widerstand strémender Fliissigkeit in kurzen 
Rohrstiicken), L Schiller and H. eary Physi- 
kalische Zeit., vol. 22, no. 19-20, Oct. 1 1921, pp. 


523-528, 7 figs Discussion of opal ntal results 
obtained by W. Sorkau in investigation of friction of 
liquids in glass tubes. 


FLOW OF WATER 


Spiral Riveted Pipe. —_ of Water 


ag Spiral 
Riveted Steel Pipe, F. W. Crewe and R 


R. Martin. 


Eng. & Contracting, vol. 57, no. 2, Jan. 11, 1922, 
pp. 41-42, 2 figs. Data and —. of investigation 


upon flow of water through 4, 8 and 10-in. gal- 
vanized spiral riveted steel BR, ’ dealing primarily 
with relation of friction loss to velocity in straight 
runs, both when flow was directed with and against 
lap. (Abstract.) Bul. Eng. Experiment Station 
of Purdue University. 


FORGING 


Instruction Sheets. Instruction Sheets for Forging 
(Schmiedeakkorde), F. Lohage. Werkstattstechnik, 
vol. 15, nos. 10 and 11, May 15 and June 1, 1921, 
pp. 281-294 and 317-327, 48 figs. Instruction sheets 
for forging various machine parts, etc., with line 
allowance for each operation. Illustrations of 
forging tools and their application. 

Mild Steel. Forging Experiments with Mild Steel, 
Paul J. Junkers. Forging & Heat Treating, vol. 7, 
nos. 10 and 11, Oct. and Nov. 1921, pp. 518-523 and 
553-556, 22 figs. Oct.: Results of experiments to 
determine resistance of steel to deformations and 
influence of kneading and forging temperatures 
upon physical properties of a 0.13 and 0.50 C steel 
Nov.: Improvement in structure due to forging is 
greater in 0.50 than in 0.13 carbon steel; finishing 
temperatures important. 


FOUNDRIES 
Brass. Casting Small Parts in Production Foundry, 





MECHANICAL ENGINEERING 


Gerard Frazar. Iron Age, vol. 108, no. 26, Dec. 29, 
1921, pp. 1653-1656, 7 figs. Describes new foundry 
of Gilbert & Barker Mfg. Co., Springfield, Mass., 
equipped for continuous pouring which when run 
at capacity will give employment to about 300. 

Chilled Rolls. New Foundry for Casting Chilled 
Rolls, George F. Tegan. Iron Age, vol. 109, no. 1, 
Jan. 5, 1922, pp. 38-42,7 figs. Raw material charged 
in air furnaces direct from stock pile at Garrison 
foundry, Pittsburgh 


Core Mixing. Core and Sand in the Foundry, 
G. Pouplin Brass World, vol. 17, no. 12, Dec. 1921, 
pp. 345-350. The making and mixing of cores as 
practiced today in the best French foundries Notes 
on core drying, glutrin and avebene, and action of 
tar-oil on sand. (Abstract.) From Fonderie Mo 
derne 

Engineering Costs. Obtaining Engineering Costs in 
Foundry and Machine Shop, Howell B. May Iron 
Trade Rev., vol. 69, nos. 19, 21, 23 and 25, Nov. 10, 
24, Dec. 8 and 22, 1921, pp. 1218 1221, 1356-1358, 
1456-1458, 1485-1489 and 1619-1622 and 1630, and 
vol. 70, no. 3, Jan. 19, 1922, pp. 206-210, 30 figs 
Survey of needs and advantages of adequate costs 
with detailed application of cost system to plant 
having iron and brass foundries, machine shop and 
sheet-metal department. Nov. 10: General outline 
of plan. Nov. 24: Cost plan in detail. Dec. 8 
Burden and expense account Dec. 22: Consolida 
tion of cost and general accounting Jan. 19 
Financial statements, graphics and control 

Railway Iron and Steel. 





Control in a Railway Iron 
and Steel Foundry, G. N. Shawcross Engineering 
vol. 112, no. 2920, Dec. 16, 1921, pp. 832-836, 6 figs. 
Outlines examples of control of men, methods and 
materials in well-known locomotive works of Lan 
ceashire & Yorkshire Ry. at Horwich, England, show 
ing what output is produced and by what methods 
work is turned out Address delivered before 
Cambridge University Eng. Soc 

Sand-Dressing Plants. 


Automatic Sand-Dressing 


Plant (SelbsttAitige Sandaufbereitungsanlagen), H 
Kalpers. Zeit. fiir die gesamte Giessereipraxis 
vol. 42, no. 37, Sept. 10, 1921, pp. 481-484, 8 figs 
Describes new plant by the Gustav Zimmermann 


Machine Works, Diisseldorf, which is said to produce 

a sand of always uniform and excellent quality which 

contributes greatly to production of good castings 
FRAMES 


Rigid, Calculation of. 
for Rigid Frames 


A New Calculating Method 
Ein neues Berechnungsverfahren 


fiir biegungsfeste Rahmen nach H Bronneck), 
H. Marx Dinglers polytechnisches Jl, vol. 336 
no. 21, Oct. 22, 1921, pp. 301-302, 2 figs. Describes 
new method by Hugo Bronneck, with which, it is 
claimed, calculation of most complicated frame 
forms (for which few or no formulas exist) can be 


made without referring to formulas 
derivations 


FREIGHT er my 


Electric Apparatus for. Electrically Operated 
Apparatus for Hs sadiing Railway ‘General Goods,” 
George Bulkeley. Electrician, vol. 87, no. 2276, 
Dec. 30, 1921, pp. 819-821, 3 figs. Discusses prin- 
ciple of loading general merchandise; limitations of 
overhead gantry crane; electric platform trucks; etc 


FUELS 
America’s Resources. 


or making new 


America’s Fuel Resources, 
Robert G. Skerrett Sci. Am., vol. 126, no. 2, Feb. 
1922, pp. 86-87, 3 figs Data on deposits and con- 
sumption Presents charts showing how consump- 
tion of petroleum and coal has increased since 
1880 


Gaseous Products, Composition of. Formulas 
for the Control of Gas Composition in Combustion 
and Gasification Processes and for the Calculation 
of Air and Exhaust-Gas Volumes (Formeln fiir die 
Kontrolle der Gaszusammensetzung bei Ver- 
brennungs- und Vergasungsvorgangen und fiir die 


Berechnung der Luft- und Abgasmengen), Gustav 
Neumann. Stahl u. Eisen, vol. 41, no. 50, Dee 15, 
1921, pp. 1811-1817 Relations between chemical 


composition of fuels and chemical composition 
of the gaseous products resulting from their com- 
bustion, carbonization or distillation, are numerically 


dtatinnl and expressed in closed formulas. 


Ignition Temperatures. The Ignition Points of 
Fuels According to Recent Tests (Die Ziindpunkte 
von Brennstoffen nach meueren Versuchen), E 
Daiber. Zeit. des Vereines deutscher Ingeniecure, 
vol. 65, no. 50, Dec. 10, 1921, pp. 1289-1290, 3 figs 
Account of tests on ignition temperatures of liquid 
and solid fuels. Notes on apparatus used, influence 
of time on ignition point, values and other results 
obtained. Comparison of described processes of 
Moore and Hawkes 


FURNACES 

Oxy-Acetylene. An Oxygen-Acetylene High-Tem- 
perature Furnace, Hewitt Wilson. Am Ceramic 
Soc. Jl., vol 4, no. 10, Oct. 1921, pp. 835-841, 2 figs 
Detailed description to show use of oxy-acetylene gas 
in a small furnace for using refractory cones. Ad- 
vantages of furnace. 


FURNACES, BOILER 


Solid and Liquid Fuels. The Pace Patent Furnace 
Door. Iron & Coal Trades Rev., vol. 103, no. 2808, 
Dec. 23, 1921, p. 917, 1 fig Describes furnace for 
burning alternatively solid or liquid fuels and gives 
comparison of cost. 


FURNACES, HEATING 


Ingot-Reheating. Ingot Reheating Furnace, H. E. 
Smythe. Iron Age, vol. 109, no. 2, Jan. 12, 1922, 
pp. 149-150, 1 fig. New design to avoid imperfect 
and unequal heating by proper control of incoming 
gases. 





Vow. 44, No. 3 
FURNACES, INDUSTRIAL 


High-Pressure Gas System. 
and Its 


High Pressure Gas 
Application to Industrial Furnaces, F. | 
Evans. Am. Soc. for Steel Treating Trans., vol. 2, 
no. 3, Dec. 1921, pp. 213-222, 7 figs. Discusses 
low-pressure air and gas system with two-valve 
control and manual proportioning, and with single 
valve control and automatic proportioning, and high 
pressure gas system with single-valve control and 
automatic proportioning 


G 


GAS PRODUCERS 


Corrosion of Cooling System. Corrosion of a 
Producer-Gas Cooling System, Lloyd E. Jackson 
Chem. & Met. Eng., vol. 26, no. 2, Jan. 11, 1922, pp 
60-64, 5 figs. Cooling water of high acidity and 
containing much dissolved oxygen and suspended 
coke dust causes deterioration of cooling system at 


plant of Providence Gas Co. Providence, R 
Remedial measures are suggested 

Tests with Alberta Coals. Gas Producer Trials 
with Alberta Coals, John Blizard and E. S. Malloch 
Canadian Dept. of Mines, Bul. no. 33, 1921, 40 pp 
23 figs. Tests were carried out in Westinghous« 
double-zone, gas producer Aim of trials was to 
ascertain suitability of the various fuels for giving 


a clean combustible gas when burned in the producer 
Results show that all fuels except one are 
but that less than one-half can be 
continuous operation in producer 


GAS TURBINES 


Efficiency, Determination of. The’ 
Principles for Determination of the Expected Effi 
ciency of Gas Turbines (Die thermodynamischen 
Grundlagen fiir die Bestimmung des von Gasturbinen 
zu erwartenden Wirkungsgrades), H. Schmolk« 
Zeit. fir Dampfkessel u. Maschinenbetrieb, vol. 44 
no. 44, Nov. 4, 1921, pp. 351-354, 4 figs Review 
of works on this subject which have appeared in last 
ten years Presents diagrams developed by W 
Schiile showing process and efliciency of Holzwarth 
turbines 


suitable 
recommended for 


rhermodynami 


Impulse Type. Prospects of the Gas Turbine i: 
Competition with Other Prime Movers (Die Aussich 
ten der Gasturbine im Wettbewerb mit unserer 


bisherigen Kraftmaschinen Hans Kasparek Ocl 


u. Gasmaschine, vol. 18, nos. 8, 9, 10 and 11, Aug 
Sept., Oct. and Nov. 1921, pp. 121-123, 142-14¢ 
161-164 and 177-179, 5 figs Notes on impuls« 
gas turbines with turbo-compressors, piston con 
pressors, etc. 

GASES 

Pump and Mixer. The Roturbo Gas Pump and 
Mixer. Engineer, vol. 132, no. 3444, Dec. 30, 1921 
p. 704, 1 fig. Describes Rees Roturbo gas pum; 


and mixer for creating a very intimate mixture 
between gases and liquids and so effecting require 
solution or chemical action in smallest possible tim: 
and space It is designed to draw large volumes o 
gas from comparatively low vacuum and to mix 
them with the entraining liquid 


GEAR CUTTING 

Broaching Machine. 
Machine. Eng. Production, 
29, 1921, p. 621, 1 fig. Patented method of produ 
ing gears, circular cutter saws, ete., particularly 
adapted for manufacture on extensive basis, chic 


Gear Cutting or Broaching 


vol. 3, no. 65, De 


feature being cutting of number of teeth simultan 
eously. 
Spur-Gear Machine. Cutting Spur Gears on th 


Shaper. Eng Production 
1921, p 587, 1 fig 
attachment 


vol. 38, no. 64, Dee 
Describes new gear-cuttir 
for generation of spur gears having cor 


rect tooth form, no matter whet the number of teet! 
GEARS 
Involute. Design of Bevel, 'Ielical and Worm I: 
volute Gears, A. B. Cox Am. Mach, vol. 56, no 
Jan. 19, 1922, pp. 104-107, 8 figs Applicati 
of data of author's previous articles Determinatix 


of helix and tooth angles Relation between int 
ference, number of teeth and sliding action 
The Evolution of the Involute Gear Tooth 


A. Fisher Machinery (Lond.), vol. 19, no. 4% 
Dec. 29, 1921, pp. 380-384, 6 figs Discusses 1 
lation between tooth depth and thickness; bac} 
lash; generating teeth of conjugate thickness. 


Tooth Shape. Gear Tooth Shape and Its Relatio 
to Standardization, E. W. Miller. Automoti 
Industries, vol. 45, no. 24, Dec. 15, 1921, pp. 1167 


1173, 26 figs Discusses properties of involut« 
form of gear tooth. True involute teeth with 
certain pressure angle and relation between adder 


dum and diametral! pitch will not interfere with pir 
ions down to 12 teeth. Such a system wou! 
facilitate universal interchangeability. Condens: 
from paper read before Am. Gear Manufacturer 
Assn. 

Worm. Worm Gear Generator. Machy. (Lond 
vol. 19, no. 481, Dec. 15, 1921, pp. 325-327, 9 fi 
Describes in detail machine built by Smith & Co 
entry, Ltd., Manchester 


GIRDERS 

Bending Moments. Graphic Determination 0! 
Bending Moments in a Girder Supporting Traffi: 
Loads by Means of Cross Bars (Détermination 
Graphique des moments fléchissants maxima dan 


une poutre supportant des charges mobiles par 
l'‘intermédiaire des traverses), Smoukovitch and 
Barbillion. Le Génie Civil, vol. 79, no. 25, Dec. 17, 


533-535, 5 figs. 


1921, pp. 




















Marca, 1922 


GRAIN ELEVATORS 


Explosions. The Northwestern Elevator Explosion, 
David J. Price. Jl. Western Soc. of Engrs., vol 
26, no. 12, Dec. 1921, pp. 401-417 and (discussion) 
417-419, 7 figs Discusses in detail damage done 


to elevator operated by Armour Grain Company, 
South Chicago; theories advanced as to cause of 
explosion; lessons to be learned from the explosion 
recommendations. 


Pneumatic. Pneumatic Grain Elevators, R. E 
Knight. Engineering, vcl. 112, no. 2921, Dec. 23 
1921, pp. 864-866, 1 fig Deals with pneumatic 
discharge of grain from ships, and more particularly 
with two modern examples of floating and quay 
side plants in which oil engines or motors, and high- 
speed rotary exhausters, have replaced vertical or 
horizontal compound steam engines and reciprocat 
ing exhausters, as main power plant of installation 





Paper read before Instn. Mech. Engrs. (British 
See also Engineer, vol. 132, no 443, Dec. 23, 1921, 
pp. 685-687, 1 fig 

GRINDING 

Differential Spider Arms. Grinding Differential 
Spider Arms, Charles Kotersall Am. Mach, vol 
55, no. 25, Dec. 22, 1921, pp. 1009-1010, 3 fig 
Method which eliminates use of centers and an 
inspection gage for insuring accuracy in alignment 

Surface. Why Work Curls Towards the Wheel 
While Being Surface Ground, | A. Dixie Am 
Mach, vol. 55, no. 25, Dec. 22, 1921, pp. 1006-1007, 
i fig Plausible theory deduced from long exper 
ience Work heated beyond critical point in number 


less place s takes 


coolant 
GRINDING MACHINES 


Railroad Shops. The Grinding Machine in the Rail 
road Shop, Frank A. Stanley Am. Mach., vol. 54, 


permanent set when quenched by 


no. 2, Jan. 12, 1922, pp. 64-65, 10 figs Advantages 
of grinding for finishing parts to size Grinding 
operations on locomotive part Increasing effi 


ciency of motion mechanism 


H 


HANDLING MATERIALS 


German Mechanical Devices Development of 
Mechanical Handling Devices in Germany durin; 
and since the War, George F. Zimmer Eng. & 
Indu Management, vol. 6, nos. 18, 22, 24 and 26, 


Nov. 3, Dec. 1, 15 and 29, 1921, pp. 514-515, 1 fig.; 
645-646, 2 figs.; 706-707, 7 figs. and 760-761, 1 fig 
wmation resulting from author's visit to German 
industrial centers Points out that band conveyor 
I led by other devices owing to high 





has heen superse 





cost of bands Nov. 3: Improved automatic colliery 
tippler. Dec. 1: Mechanical removal of ashes from 
locomotives Dex 15 Latest developments in 
oal-face conveyors Dec. 29: Pneumatic handling 
Textile Mills. Material Handling in the Textik 


Industry, R. M. Gates Management 
2, no. 1, Jan. 1922, pp. 13-17, 8 figs 
of electric trucks, belt conveyors 


Eng., vol 
Shows type 
gravity conveyor 


lined elevator etc., employed in textile mill 
Points out importance of material handling 
HEAT 
Recovery from Earth. Ground Heat as the Most 


Important Source of Energy Die 

wichtigste Energiequelle Rauch u. Staub, vol. 12, 
» 3, Dec. 1921, pp. 16-18 Review of develop- 
nts in study of the recovery of heat from earth 
terior for technical purposes 


Erdwarme als 


HEAT BALANCE 
Electric Plants Heat Balance of the Connors Creek 
Plant of the Detroit Edison Company, C. Harold 
rry and F. E. Moreton. Mech. Eng., vol. 44 
» 1, Jan. 1922, pp. 22-25, 8 figs Describes briefly 


iratus in plant, followed by discussion of ideal 


rating conditions, and presents actual results 
Includes table showing thermal balance sheet for 
April 1921 


HEAT INTERCHANGERS 
Experiments With Experiments with 
ger * Russell Bichowsky Jl. Indus. & Eng 
hem., vol. 14, no. 1, Jan, 1922, pp. 62-64, 3 figs 
Discusses the Linde, Hampton, and Nelson types of 
interchangers. 
HEAT PUMPS 
Evaporators With. 
th Heat Pumps, E. Wirth Mech. Eng., vol. 44, 
1, Jan. 1922, pp. 49-51, 5 figs Points out that 
4s until now investigations have been made only 
1 regard to liquids with low-boiling point, data 


now available on heavier liquids. Account of 
iuthors 


Heat Inter 


Experience on Evaporator 


‘ re 


. experiences with heat pump operation. 
ranslated from Zeit. des Vereines deutscher In- 
eure, vol. 65, no. 46, Nov. 12, 1921, pp. 1183 


HEAT TRANSMISSION 


Pri blems. Heat Transfer, W. H. McAdams and T 
il. Frost Jl. Indus. & Eng. Chem., vol. 14, no. 1, 
jan 1922, pp. 13-18, 2 figs. Problems arising in 


- field of heat transfer and rational method for 
studying them. Results of preliminary experiments 
to determine numerical value of coefficient of heat 
transfer between condensing vapors and a pipe. 


HEAT TREATING 


Plant Operation. The Complete Operation of a 
hoern Heat Treat Department, Thomas B. Ford 
ham Factory, vol. 28, no. 1, Jan. 1922, pp. 31-34, 

igs. Method of control which has been successful 


MECHANICAL ENGINEERING 


in reducing 
turing cost. 
HEATING, ELECTRIC 


Hot-Water. Comparative Investigation 
Heating and Cooking Arrangements 


scrap loss and bringing down manufac 


of Domesti 
Vergleichende 


Untersuc hungen an hduslichen Heiz- und Kochein 
richtungen), J Rutishauser and P. Schlapfer 
Schweiz. Elektrotechnischer Verein Bul., vol. 12 


nos. 10, and 12, Oct 


and Dec. 1921, pp. 259-270 
and 376-406, 27 figs 


Oct Comparative tests on 
hot-water installations with coke and electric heat 
Dec.: Comparative tests on different cooking device 
and comparative cooking tests with a coal oven and 
electrically heated tipping boilers in the laradel 
Sanatorium, Zirich, Switzerland 


HEATING, FACTORY 


Bleeder Steam. Usi: Bleeder Steam in Factor 
Heating, J. A. McGillivray Power House, vol. 14 
no. 22, Nov. 21, 1921, pp. 21-27, 11 fig Bleeder 
type is especially furnished where low pressure stean 
is required for heat.ng, in combination with electri 
motive power Bieeder types are designed for a 


variety of conditions of operation 
and non-condensing 


both in condensing 
unit or any cor 


’ ‘ 
the two 

HEATING, STEAM 

Central-Station. Present State of Central Heatir 
Station Practice (La technique actuelle de entral 
A vapeur Le Génie Civil, vol. 79, no. 21, No 19 
1921, pp. 433-437 Discusses report of Commission 
for Utilization of Fuel types of boiler econo 
mizers, superheating pre-heating, feedwater, 


From Journal Officiel 

















Equipment. Features of Central Steam Heat Plant 
Equipment, W. A. Scott Elec. Rev Chicago 
vol. 79, no. 21, Nov. 19, 1921, pp. 759-760, 11 Ur 
derfeed stokers provide for boiler operation at 25 
per cent of rated capacity modern coal and a 
handling apparatus reduces operating labor; water 
softener used to treat well wat 

Exhaust House Heating with Exhaust tean 
Raumheizung durch Abdampf), W. Pauer Archi 
fir Warmewirtschaft, vol. 2, no. 10, ¢ 
pp. 128-130, 2 fig Cyive ental 
lor economi arrangement rt 1 
and discusses useful scope of the three type nan 
back-pressure, discharge and | it 

Heat Utilization. Economic Utilization of Heat 
team-Heating Plants (Wirtschaftliche Warmeat 
nutzung bei Zentralheizungen H Pradel Zeit 
fir Dampfkessel u. Maschinenbetrieb ol. 44, no 
10, 42-43 and 44. Oct. 7, 28 and Nov. 4, 1921, py 
$24-327 344 and ”? 7, 24 fig R ‘ f 
latest developments in steam-heati pla } 
onstruction of steam heaters in dwelling ho 

HOISTS 

Electric. Cho Anuglar Velocit f a Winding 
Engine Driven by a Three-Phase Asynchronot 
Motor (Du choix de la vitesse angulaire d'une mach 
ine d'extraction commandée par moteur asynchrone 
triphas¢ George Haca 1¢ Générale de 
l' Electricit¢ ol. 10. no. 2 ec 3 1921, pp. 813 
Si6, 2 figs Discusses angular velocity from th 
point of view of slowing down without loss of energ 
or mechanical braking, 

Mine. Scraping and Loading in Mines Wit! mal 
Compressed-Air Hoist Ward Royce Eng. & 


Min. Tl vol. 112, nos. 24, 25 and 26, Dex 10, 17 
and 24, 1921, pp. 925-931, 973 977 and 1014-1019 
50 fig Use of slushers in underground loading 
applicable to various thods. Types of 
scrapers in successful use in Joplin, and Lake Superior 

At} r | 


riininiy me 


iron and copper district ind ie applicatior 
HYDRAULIC TURBINES 
Bavarian Installations Th lurbine of the 
Walchensee Plant Bavaria Dis Turbinen de 


Walchenseewerk Georg \v \Troeltsch 
technische Zeit., vol. 42, no. 47, Nov. 24 


Elektro 
1921, pp 


1351-1354, 5 fig Preliminary report of hydrauli 
equipment of unfinished plant in Bavaria Turbine 
of total output of 168,000 hp. are being installed 
two different type being used in same station 
namely, four 24,000-hp. 500-r.p.m. Francis spiral 
turbines and four 18,000-hp. 250-r.p.m. Pelton 
wheels, both types operating under head of about 
195 m Comparison of described turbines with 
others of Francis and Pelton typ 

Castings, Making. Making Water Turbine Casting 
H. E. Diller. Foundry, vol. 49, nos. 22 and 23 


Nov. 15 and Dec. 1, 1921, pp. 873-878 and 920-925 
19 figs Nov. 15 Describes molding the larg« 
scroll-case castings; skeleton patterns keep down 
expense of equipment Dec. 1: Method of molding 
small runners with vanes of curved steel plate and 
larger sizes with cast-iron vanes 

Efficiency, Determination of. Calorimetric Deter 
mination of Efficiency of Hydraulic Turbines (Sur 
la détermination de rendement des turbines hydrau- 
liques par voie calorimétrique), L. Barbillion and 
A. Poirson La Houille Blance, vol. 20, no. 57-58, 
Sept.-Oct. 1921, pp. 161-166, 2 figs. Discusses the 
Rappel method of determining efficiency, based on 
the transformation into heat of all power losses 

Impulse Type. Caribou Power Plant Has World's 
Largest Impulse Wheel, W. M. White Il. Elec 
tricity & Western Industry, vol. 47, no. 12, Dec 
15, 1921, pp. 465-466, 4 figs. Describes machinery 
installed in Caribou plant of Great Western Power 
Co., having normal capacity of 30,000 hp 
under 1008-ft. head, at 171 r.p.m 

Reaction. Hydraulic Reaction Turbines, D. J] 
McCormack. Elec. Jl., vol. 19, no. 1, Jan. 1922, 
pp. 11-16, 13 figs Discusses runners, casing, bear- 
ings, shaft, gate mechanism, etc 

Recent Developments. High 


each 


Speed Hydraulic 


217 


Turbines (Om snabblépande vattenturbiner Tek 





nisk Tidskrift (Mekanik), vol. 51, no. 12, Dec. 14, 
1921, pp. 155-160, 18 figs Discusses recent develop- 
ments in design, especially profile, to increase degree 
of efficiency 

HYDRAULICS 

Eddy Curves. New Method for the Determination 
of Eddy Curves (Nouvelle méthode pour la déter 
mination des croubes de remou Baticle Le 
Génie Civil, vol. 79, nos. 23 and 24, Dec. 3 and 10 
1921, pp. 488-492 and 515-516, 7 fig Review 
methods in use and develops fort for an ir 
proved method which tests made to be sat 
tactory 

Laboratory. The Hydraulic Laboratory ‘ ( 
Roberts Sci. Am., vol. 126, no. 1, Jan. 1922, py 


10-11, 5 fig Describes equipment and experimental! 
work done at hydraulic laboratory at Petty's Island 
Pa 


HYDROELECTRIC PLANTS 
England. Nidd Valley Hydro-Electric Installatior 
Engineering, vol. 112, no. 2920, Dec. 16, 1921, py 


817-818, 18 figs. partly on supp. plate and p. 824 


mall hydroelectric plant built for purpose of suppl 

ing power for cranes, wire ropeways crushing plant 
etc., to be employed in construction of new Scar 
House dam See also Elec. Rev Lond), vol, &9 
no. 2209, Dec 16, 1921, pp. 810-S12, 5 fig and 
Elec. Times, vol. 60, no. 1574, De« 15, 1921, pp 
531-533, 4 figs.; also Engineer, vol. 132, no 142 


De« 16, 1921, pp 
Silt-Removal 
Hydroelectric 
Patent H 


639-641, 10 figs partly on p. 650 
Plants. Silt-Removal Plant for 
Stations (Entsandungs 
Dufour Schweizerische 


anlagen nacl 
Bauzeitungs 


vol. 78, nos. 25, 26 and 27, Dec. 17, 24 and 31, 1921 
pp. 295-299, 310-312 and 323-325, 13 figs De 
cribes automati and continuou ilt-removal 
ystem patented by H. Dufour Experience with 
edimentation tanks, reconstructed according to 
described system, of hydroelectric plant supplying 
light and power to Santiago de Chile Its emplo 


ment in Swiss plants. Its effect on efficiency and 
economy of hydroelectric plants 

Storage Reservoirs. 
ige Reservoirs 


Plants and Stor 
idroelettrici e serbatoi 


Hydroelectric 
(Impianti 


Aristide Zenari Giornale dell'Associazione Nazio 
iale degli Ingegneri Italiani, vol. 2, no. 14, Sept. 1, 
921, pp. 210-21 1 fig Discusse variati 

t level and makes calculatior 


ILLUMINATION 

Calculation of Intensities. Illumination Calcula- 
tions for Various Planes, ] I Kurlander Elec 
Rev Chicago), vol. 79, no. 24, De« 10, 1921, pp 
SS5-S87, 3 figs Derivation of equation showing 
imple relations between illumination intensitic 
ource candlepower, and dimensions that can be 


easily determined in the field or from room plans 

Factory. Factory Illumination Eng. Production, 
vol. 3, no. 63, Dec. 15, 1921, pp. 570-571 Notes 
on installation of lighting systems Discusses varie 
ties of glass used for windows of industrial works, and 
different systems of artificial lighting, consisting of 
direct, semi-direct and indirect lighting 


INDICATORS 


Steam-Engine The Detection of Errors in the 
Steam-Engine Indicator Power, vol. 55, no 
Jan. 17, 1922, pp. 103-105, 5 figs Deals with most 
probable error 

INDUSTRIAL MANAGEMENT 

Factories. Technical Service at the Factory (Les 


Services d'études dans les usines), Emm. La Langlois 
La Vie Technique et Industrielle, vol. 3, no. 26 
Nov. 1921, pp. 132-132 Preparation of new in 
tallations; improvements in material and 
processes; study of upkeep and repairs; filing of 
information and documents on all matters 


Gantt Charts. 


tools 


How a Manager Uses Gantt Charts, 


Frank W Trabold Management Eng., vol 4 
no. 1, Jan. 1922, pp. 28-30 Discusses use of the 
Gantt load, idleness-expense, and man-record 
charts, some things they disclosed, and their value 


to executive 


Inspection System. The Delco Inspection System- 
I! and III Machinery (Lond.), vol. 19, nos. 473 
and 475, Oct. 20 and Nov 3, 
figs. and pp. 122-125, 12 figs. Typical examples 
of gaging fixtures used by Dayton Engineering 
Laboratories Co. in manufacture and inspection of 
company's product 


1921, pp. 71-75, 14 


Planning. Departmental Collaboration, James Ed 
gar Eng. & Indus. Management, vol. 6, no. 24, 
Dec. 15, 1921, pp. 690-692. Explains scientific 


planning of output, which has become essential with 
introduction of quantity-producing methods, con- 
sequent upon development of automatic machine 
Process Charts. Process Charts and Their Place in 
Management, Frank B. and L. M. Gilbreth Mech 
Eng., vol. 44, no. 1, Jan. 1922, pp. 38-41 and 70, 4 
figs. Device for visualizing process as means of 
improving it. Authors point out place of process 
chart in management and present established work 
ing data used successfully in numerous working in 
stallations for many years; also its simplicity, field 
of application, its relation to standardization, et« 
Production Order Quantity. 
Production Order Quantity, W. E. Camp. Manage 
ment Eng., vol. 2, no. 1, Jan. 1922, pp 17-18, 2 fig 
Writer derives formula for determining production 
order quantity such that total cost per unit for 


Determining the 
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setting up plus interest on stores investment will 
be minimum. 
Routing. A Term-Delivery System (Ein Terminab- 


gabesystem), H. Hempel. Werkstattstechnik, vol 
15, no. 20, Oct. 15, 1921, pp. 600-605, 10 figs. 
Describes practical tried-out system for term 


delivery. Routing of work is carried out from a cen- 
tral office in close touch with all employees. 

Service Department. Service Work As a Phase of 
Production, S. Harold Greene. Management Eng., 
vol. 2, no. 1, Jan. 1922, pp. 7-11. Outlines system of 
serv ice work which, it is claimed, should be recog- 
nized as a necessary and integral part of production. 

Stores Control. Some Notes on Stores Control. 
Eng. & Indus. Management, vol. 6, no. 24, Dec. 15, 
1921, pp. 682-684, 2 figs. Notes on systematic 
recording and disposal of defective parts. 


Small Factories. Management Problems of the 
Small Factory, Ernest Cordeal. Indus. Manage 
ment, vol. 63, no. 1, Jan. 1922, pp. 43-49, 2 figs. 


Machines, tools and appliances. 
Organization and Management of the Small Shop, 


E. W — Am. Mach., vol. 55, nos. 17, 19 and 
22, Oct , Nov. 10 and Dec. 1, 1921, pp. 671-673, 
754-756 iF 883-885. Oct. 27: Small shop office 


work; why bookkeeping is essential; classifications 
of entries; value of credit. Nov. 10: Going after 
business; cause and effect of readjustment; function 
of advertising. Dec. 1: Qualifications of successful 
executive; codperation between producers and man- 


agement; modern business ethics. 

Tool-Engineering Department. How Tool En- 
gineering Cuts Costs, Joseph Lannen. Indus 
Management, vol. 63, no. 1, Jan. 1922, pp. 12-20, 
9 figs. System of supervising jigs, fixtures, gages 


and other equipment. Describes methods that have 
given satisfactory results in process of ascertaining 
costs in tool-engineering department. 


Workshops. Workshop Management (Le controle a 
l'atelier), C. B. Thompson. L’Outillage, vol. 234, 
no. 46, Nov. 17, 1921, pp. 1232-1233. Discusses 


scientific management and its various applications 
[See also TAYLOR SYSTEM; TIME STUDY .] 


INDUSTRIAL ORGANIZATION 

British Works. An Efficient Works System 
Production, vol. 3, nos. 60, 61, 62, Nov. 24, Dec. 1, 
8 and 15, 1921, pp. 493-498, 517-522, 539-544 
and 557-562, 59 figs. Detailed description of suc- 
cessful organization and system in works of Barr & 
Stroud, Ltd., Glasgow, manufacturers of high-grade 
precision instruments. 

Knitting Mill. The Organization of Knitting Mills, 
Carle M. Bigelow. Management Eng., vol. 2, no. 1, 
Jan. 1922, pp. 37-42, 5 figs. Solving problem of 
labor control. 


INDUSTRIAL RELATIONS 
Human Factor. The Human Factor in Industry— 


Eng 


IV, Clarence H. Northcott. Indus. Management, 
vol. 63, no. 1, Jan. 1922, pp. 36-41. What industry 


owes workers as members of the community. Notes 
on wage principles; rate fixing; organization to 
guarantee fair wages; security against unemploy- 
ment; work preparatory school; care for working 
conditions; vocational selection; etc. 

Improvement of. Various Plans to Improve In- 
dustrial Relations, Ray Vance. Can. Foundryman, 
vol. 12, no. 8, Aug. 1921, pp. 32-35. Discusses 
human elements, stock selling plans, bonus plans, 
industrial democracy, shop committee plans, etc. 

Workmen’s Control. The Workman in Control 
(Le Contréle ouvrier). La Métallurgie, vol. 53, 
no. 46, Nov. 17, 1921, pp. 2141-2142. Discusses 
attitude of workers, industrial democracy, consent 
of labor, etc. 


INDUSTRIAL TRUCKS 

Electric. The Electromobile. Motor Transport, vol. 
33, no. 879, Jan. 2, 1922, p. 13, 3 figs. Describes a 
battery-propelled vehicle of the 1 and 2-ton and the 
4 and 5-ton types, the latter having a four-wheel 
drive. 


INTERNAL-COMBUSTION ENGINES 


Compound. Compounding the Combustion Engine, 
Elmer A. Sperry. Mech. Eng., vol. 44, no. 1, Jan. 
1922, pp. 27-32 and 74, 14 figs. Presents results of 
research by author extending over series of years, 
during which it is claimed that not only has high- 
pressure principle been thoroughly established, but ali 
important requirements have been worked out, 
and an engine embodying practically all advantages 
has been subjected to long continuous runs. 

Development. Internal Combustion Engine, Charles 
E. Lucke. Nat. Engr., vol. 25, no. 12, Dec. 1921, 
pp. 604-607. Rising importance of oil-injection 
type. Review of development, 

Working Process. The Working Process of Internal- 
Combustion Engines (Die Darstellung des Arbeits- 


vorganges der Brennkraftmaschinen), P. Meyer 
Zeit. des Vereines deutscher Ingenieure, vol. 65, 
no. 48, Nov. 26, 1921, pp. 1234-1238, 7 figs. Writer 


points to defects of temperature-entropy diagram 
for representation of heat movement in internal- 
combustion engines, and describes a method for 
making the same determinations without employ- 
ment of the terms entropy and kilogram-molecule, 
by sole use of well-known technical measurement 
units, and of presenting them in uniform dependence 
on volumetric value. 


{See also AIRPLANE ENGINES; AUTOMO- 


BILE ENGINES; DIESEL ENGINES; OIL 
ENGINES; SEMI-DIESEL ENGINES.] 

IRON 

Electrolytic. Electrolytic Iron a Commercial Prod- 
uct, Bradley Stoughton. Iron Age, vol. 109, no. 1, 
Jan. 5, 1922, pp. 32-36, 5 figs. Eustis process com- 


MECHANICAL ENGINEERING 


pared with others. An ore instead of scrap as anode. 
Tests and properties, fields of usefulness. 


IRON ALLOYS 


Iron-Carbon. Study of Iron-Carbon Alloys (Zur 
Kenntnis der Eisen-Kohlenstofflegie rungen), Rudolf 
Ruer. Zeit. fiir anorganische u. allgemeine Chemie, 
vol. 117, no. 4, July 27, 1921, pp. 249-261, 4 figs. 
Notes on solubility of cementite in molten iron: 
complete equilibrium between austenite, ferrite and 
graphite corresponding to equilibria of pearlite. 


IRON AND STEEL 


Production Cost, China. Cost of Iron 
Production in China. Colliery Guardian, vol, 122, 
nos. 3167 and 3168, Sept. 9 and 16, 1921, p. 714 and 
p. 818. Sept. 9: Gives tables of monthly figures of 
Hanyang and Penghsihu works and discussses them, 
Sept. 16: Gives cost of steel manufacture, and cost 
and labor. Concludes that cost of iron and steel 
production in China cannot be lowered unless there 
are better and cheaper means of transportation 
From Peking Daily News 


and Steel 


L 
LABOR 


Eight-Hour Laws. The Eight-Hour Day 
de la journée de huit heures), Georges 
L'Outillage, vol. 232, no. 44, Nov. 3, 1921, pp 
1167. Discusses conditions in France and 
countries, showing that it cannot be maintained. 

Rules for Railway Shop Crafts. New Rules for 
Shop Crafts Issued by Labor Board. Ry. Mech 
Engr., vol. 96, no. 1, Jan. 1922, pp. 9-16. Gives 
complete text of new rules, including special rules for 
each craft. Provisions made more elastic; rights of 
minorities recognized; many old rules retained 

LABORATORIES 

Research. Finding the Better Way—III, Charles E 
Ruby. Indus. Management, vol. 63, no. 1, Jan 
1922, pp. 26-29, 3 figs. How research laboratories 
assist business. Users of industrial laboratories 


Autour 
Lafond 
1165 
other 


LATHES 
Capstan. A _ 5'/:-Inch Capstan Lathe. Engineer, 
vol. 132, no. 3443, Dec. 23, 1921, pp. 684-685, 4 figs. 


Describes new design of lathe by Pollock & Macnab, 
Ltd., Bredbury, England, which is said to be much 
more powerful than lathes of this size usually are. 


Turret. Turret Lathe Tooling, I. F. Yeoman. 
Machy. (N. Y.), vol. 28, no. 5, Jan. 1922, pp. 356- 
358, 4 figs. Equipment for machining differential 
gear housings on foster turret lathes. 


LEAD ALLOYS 


Frary Metal. The Electrolytically Produced Cal- 
cium-Barium-Lead Alloys Comprising Frary Metal, 
William A. Cowan, L. D. Simpkins and G. O. Hiers. 
Chem. & Met. Enzg., vol. 25, no. 26, Dec. 28, 1921, pp. 
1181-1185, 13 figs. Equilibrium diagram and 
microstructure of barium-lead and _ calcium-lead 
alloys. Ternary alloy hardens and strengthens on 
aging; is hard at moderate temperature; can be 
melted without change in analysis, and is a very fine 


bearing metal. Paper, slightly condensed, read be- 
fore Am. Electrochem. Soc. 

LIFTING MAGNETS 

Use in Workshops. Lifting Magnets and Their 


Use in Workshops (Die Lasthebemagnete und ihre 
Anwendung im Werkst&ttenbetriebe), Richard 
Hanchen. Betrieb, vol. 4, no. 5, Dec. 10, 1921, pp 
157-162, 13 figs. Discusses their useful field, opera- 
tion and efficiency, and describes newest types. 


LIQUIDS 

Corrosive, Handling. Anti-Corrosive Chemical En- 
gineering Plant. Canadian Chemistry and Metal- 
lurgy, vol. 5, no. 12, Dec. 1921, pp. 341-342, 2 figs. 
Some English chemical equipment designed for 
special service in handling acids and corroding liquids. 


LOCOMOTIVES 

Design. Modern Locomotive 
Construction—LXXVI Ry. Engr., vol. 42, no 
503, Dec. 1921, pp. 458-463, 7 figs. Practical con 
siderations affecting production of an economical 
form of coupling rod. 

Electric. See ELECTRIC LOCOMOTIVES 

Missouri and Northern Pacific. Operating Capac- 
ity Increased With Modern Motive Power. Ry 


Engine Design and 


Rev., vol. 69, no. 25, Dec. 17, 1921, pp. 817-824, 8 
figs. Describes Mikado, Mountain, and Pacific 
types, constructed by Am. Locomotive Co. for 


Missouri and Northern Pacific roads. 

Mountain Roads. Shay Geared Locomotives for 
Mountain Roads. Ry. Age, vol. 71, no. 25, Dec. 17, 
1921, pp. 1198-1210, 4 figs. 150-ton Shay for Green 
briar, Cheat & Elk R. R. High sustained tractive 
effort compared with Mikados. 


Rebuilding. Rebuilding Old Locomotives, Carl B. 
Smith. New England Railroad Club, Dec. 13, 
1921, pp. 207-214 and (discussion) 215-228. Dis 


cusses replacing of boilers, superheater equipment, 
cylinders, valve gears, frames, automatic fire doors, 
and other parts. 

Superheater. Locomotives of the Pacific Type of 
the Midi Company, France (Note sur les locomotives 
Pacific 4 deux cylindres A simple expansion et sur- 
chauffe de la Compagnie des Chemins de Fer du 
Midi), M. Leboucher. Révue Générale des Chem- 
ins de Fer et des Tramways, vol. 40, no. 11, Nov. 
1921, pp. 291-303, 7 figs., partly on supp. plate. 

Com- 


Superheater, two-cylinder twin-action type. 
plete specifications and data. 


VoL. 44, No. 3 

LUBRICANTS 
Reclamation and Distribution. Supplying Oil 
to 2,000 Automatic Screw Machines, E. C. Henn 


Am. Mach., vol. 56, no. 1, Jan. 5, 1922, pp. 4-7, 10 
figs. Oil pumped from tank cars to storage tanks; 
centrifugal machines separate used oil from chips: 
elaborate system of reclamation and distribution 

Viscosity and Friction. Viscosity and Friction, 
Winslow H. Herschel. Soc. Automotive Engrs. JI, 
vol. 10, no. 1, Jan 1922, pp. 31-41, 2 figs Discusses 
viscosity effect in complete- film- lubrication régime; 
viscosity estimation at one temperature from ob- 
served viscosity at another temperature; friction 
testing of bearing metals; oiliness of lubricants: 
oil-friction testing machines: etc. 


LUBRICATING OILS 


Steam-Turbine. Essential Qualities of Oil for Steam 


Turbine Lubrication, J Dahlstrand Elec 
Rev. (Chicago), vol. 79, no. 21, Nov. 19, 1921, pp 
770-772, 3 figs Definition of viscosity of oil; 


tests required to determine quality of oil; auxiliary oil 
pump and its operation and use, 

The Viscosity of Steam-Turbine Oils, V. M. Hatch 
Power, vol. 54, no. 26, Dec. 27, 1921, pp. 1011-1012 
Factors controlling friction in bearings. Viscosity 
at operating temperature is said to be most important 
consideration. 


M 


MACHINE GUNS 


Browning .50-Caliber. The Super Machine 
Herbert O'Leary Army Ordnance, vol. 2, no. 9 
Nov.-Dec. 1921, pp. 129-132, 7 figs. Describes 
the Browning .50-caliber machine gun and its suc 
cessful development 


MACHINE SHOPS 


British. Famous British Works. Eng. Production 
vol. 3, nos. 64 and 65, Dec. 22 and 29, 1921, pp. 578 
580, 6 figs. and 602-604, 4 figs Dec. 22: Describes 
Siemens Works, Stafford, of the English Elec. Co 
Ltd., for manufacture of medium sizes of electrical! 
equipment, particularly rotary converters for in 
dustrial purposes and electric traction, and switch 
gear of allkinds. Dec. 29: The Hoffmann Mfg. Co 


Gun, 


Ltd., Chelmsford, for manufacture of ball and roller 
bearings, 

MACHINE TOOLS 

Drives. The Driving of Machine Tools, Hubert 
Bentley. Eng. & Indus. Management, vol. 6, no. 24 
Dec. 15, 1921, pp. 688-689. Practical advice on 
efficient driving of modern machine tools. Deals 


with increased employment of chain and direct-gear 
drive in transmitting power, and advent of direct 
drive from lineshaft to single-pulley all-gear-driven 
machine. 


Feeds and Speeds. 


Feeds and Speeds as Production 


Factors, Albert A. Dowd and Frank W. Curtis 
Machy. (N. Y.), vol. 28, no. 5, Jan. 1922, pp. 381-383 
5 figs. Importance of recording; installing a system 


of and setting speeds and feeds; savings made possible 
by increasing rate of feed on a lathe; savings effected 
by change of tools 


MACHINERY 


Special and Automatic. When Is It Economical t 
Install Special and Automatic Machinery? I 
DeLeeuw. Management Eng., vol. 2, no. 1, Jan 
1922, pp. 19-24, 1 fig. Includes chart showing var 
ious conditions met in grouping special machinery 
Notes on determining costs under part-time oper 


ation; figuring value of machinery; single-purpose 
machines; operating automatic machinery in cycle 
etc, 


MALLEABLE CASTINGS 


Foundry Problems. Pertinent Facts 
Malleable-Iron Castings, Enrique 
Automotive Engrs. J1., vol. 10, no 
53-61, 12 figs. Discusses 
casting defects; shrinkage ad 
provements in annealing-oven 
operation. 


MANGANESE STEEL 
Electric. 


Concerni: 
Touceda. So 
1, Jan. 1922, p; 
foundry difficultie 
machinability; in 
construction § and 


Manganese Steel Made in Eiectric Furna 


Larry J. Barton. Iron Age, vol. 109, no. 1, Jan 
1922, pp. 4-8 and 109, 11 figs. Discusses melti 
practice for castings. Use of manganese st 


scrap. Deoxidizing with manganese ore.-: H 
treatment. 

Welding. Welding Manganese Steel, H. R. Penni 
ton. Welding Engr., vol. 12, Dec. 1921, pp. 2! 


and (discussion) 23--24, 2 figs Frogs and cro 
layouts put in service at a fraction of cost of 
installation. Gives table showing effect of vary 


quantities of manganese and carbon on phy 
quality of steel. Discusses arc welding meth: 
Paper read before Am. Welding Soc 

MARINE STEAM TURBINES 

a Failures. Low Pressure Turbine Bla 
Failures in Destroyers, D. F. Ducey. Jl. Am 


Naval Engrs., vol. 33, no. 3, Aug. 1921, pp. 512 
39 figs. The turbines are of the impulsive t 
having five rows of moving blades. he first 
second are of monel metal, the third, fourth and ! 
of chrome-vanadium and _ chrome-nickel _ st« 
Describes failures in detail and gives illustration 


MATERIALS 


Thermal Conductivity of 
Conductivity of Some Wearing Materials, 
S. Rood. Physical Rev., vol. 18, no. 5,.{Nov 


Wearing. hg ee : 
mily 
192 
































Marcu, 1922 


pp. 356-361 Results of measurements made with 
samples of woolen, cotton, and silk material 
METALS 
Colloidal State. Colloidal State in Metals and Al 
loys—I, Jerome Alexander Chem. & Met ing 
vol. 26, no. 2, Jan. 11, 1922, pp. 54-58. Molten 
metal. Shows that many of important phenomena 


of metals and alloys are due to colloidal state of 
subdivision, and that portion of the metal or alloy 
tends to remain in the colloidal state and exert a 
powerful influence pon physical properties of final 


solid magma 

Electrodeposition The Electro-Deposition of 
Metals—-VIII, W. E. Hughe Beama, vol. 9, no 
6, Dec. 1921, pp. 555-562 Discusses electrodepo 


Applications, properties, lead-plating 


microstructure 


sition of lead 
solutions, and 


Fatigue. Fatigue of Metals Under Repeated Stre 
Moore and Kommers Chem. & Met. Eng vol 
25, no. 25, Dec. 21 1921, pp. 1141-1144, 6 fig 
Results of experiments Carbon steels will not fail 
by ‘“‘fatigue if stressed below a definite amount, 
quickly determined by measuring heat generated 
in specimen during test 

Grain Structure. Grain Structure in Metals 
Ueber Faserstruktur bei Metallen Margarete 
Ettisch, M. Polanyi and K. Weissenberg Zeit. fiir 
Physik, vol. 7, no. 3, Nov. 3, 1921, pp. 181-184, 4 
figs Investigation of hard-drawn copper and tung 
sten wire results of which show crystallographic 
directions in which wires are grained 


Metallographic Te 
ircular, no 42, Aug 


ting 


29 


Metallographic Testing. 
I 


S. Bur. of Standards ( 


1921, ll pp, 4 fig Study of fundamental condi- 
tions, structure, constitution, and treatment of metals 
and alloys Discusses different lines of metallo- 
graphic testing carried out by Bur. of Standards 
Structure Structure and Related Properties of 
Metals, | S. Bur. Standards Circular, no 113 
Sept. 7, 1921, 104 pp., 71 figs Discusses general 


nature of structure of metals, methods for revealing 
it, and dependence of properties of metal as a whole 
upon its structural features Describes methods in 
use for revealing chemical unhomogeneity, crystalline 
heterogeneity, physical unsoundness, and mechanical 
nonuniformity Discusses principles underlying ac 
tion of etching reagents; conditions affecting struc 
ture, chemical composition, application of heat, and 
mechanical working of metal; and dependence of 
mechanical properties and chemical behavior upon 
structure condition of material 
Surface Flaws. Influence of Surface 
Strength of Metals, Horace C. Knerr Automotive 
Industries, vol. 45, no. 25, Dec. 22, 1921, pp. 1216 
1217, 6 figs Shows that surface flaws have a pro 
nounced effect upon metals subjected to fatigue 
through repeated stresses, but that such flaws do 
not always decrease strength under constant load 
onditions 


Flaws on 


Testing. Testing Metal by Repeated Stress, H. F 
Moore and J. B Kommers Iron Trade Rev 
vol, 69, no. 25, Dec. 22, 1921, pp. 1623-1630, 7 figs 
also Eng. News-Rec., vol. 88, no. 2, Jan. 12, 1922 
pp. 76-78, 3 figs. Fatigue investigation is broadened 
to include variety of steels and several heat treat- 
ments Results show definite relation between 


Rise of tem 
Abstract.) 
Station 


Brinell hardness and endurance limit 
perature test used to predict limit 
Bul. no. 124 Engineering Experiment 
University of Illinois 


METRIC SYSTEM 


English System vs. A Digest of “The Metric versus 


the English System of Weights and Measures 
Nat. Indus. Conference Board, Special Report No 
20, Dec. 1921, 11 pp Presents facts and arguments 


yn whether metric system should be substituted for 


English system of weights and measures in the 
nited States 
MILLING CUTTERS 
Backed-Off. Backed-Off Milling Cutters Ueber 
hinterdrehte Fraser), Paul Zietung Werkstattstech 
nik, vol. 15, no. 20, Oct. 15, 1921, pp. 593-595, 32 


ns Notes on production of backed-off profil 
itters with a forming tool and different separate 
ools in various relief stages: control of backed-off 
illing cutters Discusses copying with backed-off 
iilling cutters 

Sharpening. How to Sharpen Milling Cutters, 
red B. Jacobs Abrasive Industry, vol. 2, no. 12, 
lec. 1921, pp. 395-401, 19 figs. Cutter grinding 
yperations are expedited by using a machine de 
gned for the purpose; form cutters require careful 
ittention 


MILLING MACHINES 


Manufacturing Operations. Manufacturing Oper- 
tions on Milling Machines, Robert Mawson 
Am. Mach., vol. 55, no. 25, Dec. 22, 1921, pp. 996 
197, 10 figs. Special toolholders for facing four-step 

Fixtures and tools for machining milling 

achine heads. A unique angle-facing fixture 


MOLDING MACHINES 


Modern Types. The 
fachine Construction—I 


yes 


Present Status of Molding 
Der heutige Stand des 


ormmaschinenbaues), | Lohse. Zeit. des Ver 
nes deutscher Ingenieure, vol. 65, no. 48, Nov. 26, 
121, pp. 1229-1223, 17 figs. Deals with hand- 


iding machines, including machines with lifting 
ifriages, stripping-plate machines, and turnover 


ype machines 
Rollover. Rollover Jarring Machines (Der Gut 
iannsche Unmrollriittler), Lohse. Giesserei- 


eitung, vol. 18, no. 32, Nov. 15, 1921, pp. 423-424, 
| fig. Machine constructed by A. Guttmann Mach 
) Constr. Corp., Hamburg, is said to differ from 
(American types in that all the movements (jarting, 


MECHANICAL ENGINEERING 


a Sing le 
regulating 


rolling over and taking out) are effected by 
pneumatic cylinder by means of a single 
cock 


MOLDING METHODS 


Flour-Mill Rolls. Molding and Casting Chilled 
Flour-Mill Rolls, G. O. Vair Can. Foundryman 
vol. 12, no. 8, Aug. 1921, pp. 20-21 and 25, 5 figs 


Designs for molds; casting; machining 


MOLYBDENUM STEEL 


Annealing. Constituents Observed in Tungsten and 


Molybdenum Steels (Constituants observés dans le 
aciers au tungsténe et k aciers au molybdéne 

Albert Portevin Révue de Métallurgie, vol. 18 
no. 11, Nov. 1921, pp. 713-716, 6 figs. Effects of 
annealing and subsequent very slow cooling on struc 

ture Paper read before Iron & Stcel Inst., Pari 


MOTOR TRUCKS 


Manufacturing Methods. Manufacturing Parts of 
Northway Trucks, Robert Mawson 4m. Mach 
vol. 56, no. 3, Jan. 19, 1922, pp. 101-103, 10 fig 
Work on pistons and connecting rod turning and 
inspecting camshafts; crankshaft balancing; fixture 


for assembling chassis rubber tire 


MOTORCYCLES 


pressing on 


Single-Cylinder Solo. The Development of the 
Single-Cylinder Solo Motor Cycle H D. Teage 
Automobile Engr., vol. 11, no. 156, Nov. 1921, pp 
382-386, 12 figs Distinguishes between the lux 


urlous go-anywhere touring mount, the pure ly sport 


ing machine, and the machine for the multitude 
Discusses weight, valve gear, two-cycle engines, cool 
ing, lubrication, ignition, transmission, et Paper 


read before Instr 


Automobile 


N 


Engr 


NOZZLES 

Measuring Pulsating Flow. The Use of Nozzles i: 
Measuring Pulsating Flow Chem. & Met. Eng 
vol. 26, no. 1, Jan. 4, 1922, pp. 32-34, 3 figs Di 
cusses errors resulting from use of nozzles for mea 
suring differential pressure unle the flow curve i 
known as a function of time 

OIL ENGINES 

Bigh-Compression. The Recent Development of 


Without Air Pumy 


High-Compression Oil Engine 


Especially As Small Oil Engines (Die neuere Ent 
wicklung der Hochdruckélmaschine ohne Luft 
pump, insbesondere als Kleinélmaschine), F. Moder 
ohn, Ocl- u. Gasmaschine, vol. 18, nos. 9, and 11, 
Sept. and Nov. 1921, pp. 140-142, and 169-173, 2 
figs Deals only with such engines whose practi 
cability has been demonstrated, which are divided 


into three groups, namely, those operating with pure 
pressure injection; with combustion-chamber actior 
and with eddy production 


Manufacturing Methods. Cutting Cost in a 
Crude-oil Engine Manufactory Machy Lond 
vol. 19, no. 481, Dec. 15, 1921, pp. 315, 11 figs 
Reviews methods employed by Vickers-Petters 
Ltd., Ipswich, including machining component 
parts, operations on cylinder casing and cylinder 
liners, elimination of non-productive machine time 
etc 

OIL FUEL 

Burning. The Burning of Oil Fuel and the Arrange 
ment of Machinery Necessary, together with Ob 
servations and Comments Drawn from Actual 
Conditions, A. Keens. Trans. Inst. Mar. Engrs, vol 
33, Oct. 1921, pp. 337-363 and (discussion) 363-375 
12 figs Discusses advantages of fuel oil: storage 
spaces; oil fuel pumps; piping, holders and burners 


furnaces and combustion chamber 


rangement; etc 


pumping ar 


Glass Industry. The Application of Oil Fuel in the 
Glass Industry Tl. Soc. Glass Technology, vol 
5, no. 19, Oct. 1921, pp. 286-300 and (discussion 


300-307. Symposium. Comparison with gas firing 


Injection and Combustion. Injection and Com 
bustion of Fuel-Oil—VI and VII, C. J. Hawkes 
Motorship, vols. 6 and 7, nos. 10 and 2, Oct. 192l and 
Jan. 1922, p. 820, 4 figs. and p. 34, 6 figs Experi 
ments with solid-injection and air-blast in marine 
Diesel engines 

Mexican. The Production and Combustion of Mexi 
can Fuel Oil—VIII, J. M. Pettinbell and J. R. Carl 
son. Combustion, vol. 5, no. 6, Dec. 1921, pp. 254 
257, 6 figs Discusses economy in oil burning 
operation 


Steam Generation. Liquid Fuel and It 
for Steam Generation, J. H. Anderson 
Engrs. Trans., vol. 33, Dec. 1921, pp 


A pplication 
Inst. of Mar 
521-563 and 


discussion) 563-568, 27 figs Discusses fractional 
and continuous distillation, and use of fuel oil 


Describes a number of oil fuel heaters and systems of 
fuel-oil burning 


Sulphur in. Effects of Sulphur in Fuel Oil, Allen F 


Brewer Power, vol. 55, no. 2, Jan. 10, 1922, pp 
50-51 States that presence of sulphur is detri 
mental, but its deteriorating effect can be largely 


avoided by adopting proper precautions 


OILS 


Vegetable, Machines for Producing. Machinery 
for Vegetable Oil Prodiction Eng. Rev., vol. 35 
no. 6, Dec. 1921, pp. 182-187, 8 figs. Reviews devel- 
opment of these machines and compares the various 
designs 


35, 
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OPEN-HEARTH FURNACES 
Fuels Used. Fuels Used in Open-Hearth Practice 
Edwin F. Cone Iron Age, vol. 108, no. 25, Dec. 22, 
1921, pp. 1589-1591 Analysis of 1920 ingot and 


castings production Producer gas 
for ingots and oil for casting 
questionnaire sent to producer 
ingots and steel castings 


OXY-ACETYLENE WELDING 


chiefly employed 
Results of answer to 
of open-hearth steel 


Bronze Condenser Sheets. Bronze Condenser 
Sheets, H. I. Walsh Welding Engr., no. 12, Dec 
1921, pp. 27-28 and 40, 7 figs Gas welding gives 


practical solution of problem arising from increase in 
ize of ships Paper read at Internat. Acetylene 


Assn. Convention 


PIPE, STEEL 


Hammer-Welded. Hammer-Welded tee Pipe 
How It Is Made and Wherein It Excel Raw 
Material, vol. 4, no. 11, Nov. 1921, pp. 384-391, 11 


fig Discusses advantages over butt-weld and lay 
weld methods 


and methods used by Nat. Tube Co 

PIPE, WROUGHT-IRON 

Chart for. Wrought Pipe Data anitary & Heat 
Eng., vol. 96, no. 14, Dec. 30. 1921 Pp 95. Chart 
containing valuable information for the anitary 
and heating engineer 

PISTONS 

Machining Castings and Rings. How a British 
Foundry Specializes, H. Cole Estep Foundry, 
vol. 49, no. 22, Nov. 15, 1921, pp. 879-887, 22 figs 


Describes English methods of making piston castings 
and pots for piston rings 


PLANERS 

Testing. Planing Machine Studie Engineering 
vol. 112, no. 2922, Dec. 30, 1921, p. 886 Results of 
experimental work carried out in Germany by G 


Schlesinger on a horizontal planing machine, driven 
by electric motor running at 1460 r.p.m. with toothed 
gear and belting Various improvements were tested 
and it was possible to greatly reduce power absorbed 
and almost completely overcome power fluctuations 





Translated from pamphlet by G. Schlessinger and 
M. Kurrein 

POWER 

Costs. How to Follow Up Power Cost III, N. A 
Craigue Indu Management, vol. 63, no. 1, Jan 
1922, pp. 55-59, 1 fig Various methods of distribu 
tion Meters may be used to actually measure 
power as consumed; cost rate applied, and final cost 
obtained is charge against product 

POWER PLANTS 

Design. Development in Power tation Design 
Engineer, vol. 132, nos. 3441, 3443 and 3444, De« 
9, 23 and 30, 1921, pp. 613-614, 5 figs., partly on supp 
plate 668-669, 3 figs.; 702-704, 10 figs Dec. 9 
Describes extensions being made to boilerhouse of the 


Neasden power tation of Metropolitan Ry by 
John Thompson Water-Tube Boilers, Ltd., Wolver 


hampton Dec 23 12,000-kw turbo-generator 
installed at Neasden power station, and other im 
portant additions Dec. 30 Application of air 


heaters to central-station boilers 


Modern European Tendencies in Power-Plant 
Design, A. W. H. Griepe Power, vol. 55, no. 2 
Jan. 10, 1922, pp. 54-56. European tendency is now 


to supply large cities at high voltage from large 
generating stations near mines, and gradually to 
shut down small, inefficient local plants. Notes on 
modifications in boiler proportions, types of boilers 
in use, boiler tubes and superheaters, economizers 
stokers, cinder and soot disposal, preheating of air 
use of low-grade fuels, etc. The Bone-Schnabel 
surface-combustion process in Germany Only 
horizontal types of turbines used. 

Maxim Silencers, Use of. The Maxim Silencer in 
the Power Plant. Power, vol. 55, no. 3, Jan. 17 
1922, p. 91, 3 figs Describes use of such silencers 
patents for which are now pending, as power-plaat 
apparatus, for application to exhausts of oil and vas 
engines, oil- and gas- engine suctions, compressed 
air unloaders, unaflow-engine exhausts, steam sa/ety 


valves, air hoists, steam and air discharges from spec 
ial apparatus 

Progress in 1921. The Year's Progress in the Power 
Plant Field. Power, vol. 55, no. 1, Jan. 5, 1922, pp 


2-14, 11 figs. Boiler efficiencies of 90 per cent when 
burning pulverized coal, seven notable steam plants 
put into operation, unusual interest in hydroelectric 
development, 220,000-volt electric power equipment 
are some of outstanding features of 1921 


PRESSES 

Hydraulic and Hand-Forcing. Hydraulic an 
Hand Forcing Presses in a Locomotive Shop, J. \ 
Hunter Am. Mach., vol. 56, no. 3, Jan. 19, 1922 
pp. 108-109, 5 figs. Horizontal press for forcing 
brasses in boxes Method of using air pumps for 


boosting pressures. Self-contained portable press 


Fixtures. Some Examples of Fixtures Used on 
Profiling Machines, J]. M. Henry Am. Mach., vol 
55, no. 26, Dec. 29, 1921, pp. 1040-1043, 11 figs 


Points out that with suitable fixtures, machines may 
be used for many different operations; and two or 
more operations may be preformed at one setting 


PULVERIZED COAL 

Air Furnaces. Apply Powdered Coal to Air Furnace, 
Pat Dwyer. Foundry, vol. 49, no. 24, Dec. 15, 
1921, pp. 955-962, 15 Malleable-iron melting 
furnaces and annealing have been converted 


figs 
ovens 
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from hand-firing to use of powdered coal without 
involving radical changes in design 


Application to Boilers. Application of Pulverized 


Coal to Boilers, J. W. Fuller. Trans. Am. Inst. Min 
& Metallurgical Engrs., no. 1106-C, 1921, 4 pp 
Gives a few instances of many successful installa 


under 
fuel 


180 


tions burning pulverized coal that were made 
various types of boilers and using many 
Abstract of paper in Min. & Metallurgy, no 
Dec 1921, pp. 35-36 
Metallurgical Furnaces. 
Atkinson Iron & Coal 
no. 2805, Dec. 2, 1921, p. 802 Recent develop 
ments in connection with firing of metallurgical 
furnaces Relative costs of gas firing and powdered 


Fuel, J. S 


Powdered 
Trades Rev vol. 1038 


fuel firing, cost of powdering, etc (Abstract 
From Fuel Economy Rev. 
Preparation and Combustion. The Preparation, 


Transportation, and Combustion of Powdered Coal, 


John Blizard. Canada Dept. of Mines, no. 564, 
1921, 131 pp., 42 figs. Discusses distribution; 
feeder, mixers and burners; advantages and disad 


vantages; use for steam raising, costs of preparing 
and delivering to furnace; operating and repair costs 
etc, 


Small-Plant System. Pulverized-Coal System for 
Small Plants Power, vol. 54, no. 26, Dec. 27, 1921, 
pp. 1016-1017, 2 figs. System consisting of self 


contained crusher and blower allows pulverized coal 
to be used in small plants. 


Turbo Pulverizer. The Turbo Pulveriser. Iron 
& Coal Trades Rev., vol. 103, no. 2807, Dec. 16, 1921, 
p. 877, 1 fig. Describes apparatus built by The 
Powdered Fuel Plant Co., Ltd., Lond., which is a 


pulverizing mill and fan combined 


PUMPING PLANTS 


Hydroelectric Reservoirs. 
Water-Power Reservoirs (Les installations d'ac- 
cumulation hydraulique par pompage), Jacques 
Godin Révue Générale de 1’ Electric ité, vol. 10, 
no. 24, Dec. 17, 1921, pp. 881-887, 7 figs Dis 

cusses pumping plants for supplying additional water 

power to hydroelectric plants which desire to in 


Pumping Plants for 


crease beyond their capacity, and gives successful 
examples in France and Italy. 

PUMPS 

Mammoth. Mammoth Pumps. Eng. Progress, vol 
2, no. 12, Dec. 1921, pp. 277-278, 3 figs Describes 
construction and operation of the pump and its 
application to raising water, chemical liquids 


and solid substances that can be moved in curre nts of 
fluids. 


PUMPS, CENTRIFUGAL 


High-Pressure. The Operation of 
Centrifugal Pumps (Die Betriebsweise der Hoch 
druck-Zentrifugalpumpen) Warme- u. KAalte-Tech- 
nik, vol. 23, no. 22, Nov. 15, 1921, pp. 253 8 figs 
Includes table giving results of tests with a 3-stage 
high-pressure centrifugal pump for raising 2000 
liters of water per minute to height of 112 m., 
directly coupled with a 75-hp. asynchronous motor 
with 1480 r.p.m. at 50 periods. Points out ad 
vantages and useful field of centrifugal pumps 


Parallel Operation. Operating Pumps or Fans in 
Parallel, J. C. Hobbs. Power, vol. 55, no. 2, Jan 
10, 1922, pp. 58-60, 6 figs Discusses problems 
encountered in parallel operation of centrifugal 
pumps and explains why pumps must have correct 
characteristics 


PYROMETERS 

Radiation. A New Radiation Pyrometer for the 
Measurement of High Temperatures (Ein neues 
Strahlungspyrometer zur Messung hoher Tempera 
turen), Georg Keinath. Elektrotechnische Zeit., 
vol. 42, no. 48, Dec. 1, 1921, pp. 1384-1387, 10 figs 
With temperatures exceeding 1200 deg. cent. the 
wear of thermocouple armors is said to be consider- 
able, so that it appears advisable to carry out meas 
urements with radiation pyrometers. A new con- 
struction type and its properties are described. 


High-Pressure 
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PYROMETRY 

Liquid-Fuel-Fired or Pyrometry of Boilers 
Fired with Liquid Fuel, C. Reed. Eng. & Indus 
Management, vol. 6, no. 6 Dec. 29, 1921, pp. 743- 
746, 4 figs. Describes the Foster fixed focus pyrom- 
eter and its application. Writer claims that 


expense of installation of pyrometer system may he 
saved many times over in year. 


R 


RAILS 

Reclaiming Worn-Out. Worn-Out Rails—Their 
Resurrection from Uselessness to Usefulness. Raw 
Material, vol. 4, no. 11, Nov. 1921, pp. 392-395, 11 
figs. Describes operations at Sweet’s Steel Co.’s 
rail reclamation plant, Williamsport, Pa. 

Sink-head Ingot Rolling. Sound Steel in Rail 


Cecil J. Allen. Ry. Engr., vol. 42, no 
pp. 468-470, 3 figs. Comparison of 
by Pennsylvania Railroad with 

sink-head and ordinary ingots, 


Manufacture, 
503, Dec. 1921, 
results obtained 
rails rolled from 
respectively, 
Sorbitic Steel. Wear of Railroad and Street Car 
Rails (L’Usure des rails de chemins de fer et de 
tramways), J. Gouttier. Révue Universelle des 
Mines, vol. 11, no. 5, Dec. 1. 1921, pp. 524-543, 12 
figs. Describes Sandberg process of producing 
sorbitic steel and its successful application to rails. 
The Latest in 8 Rails, Frederic C. Carl. Sci 
Am., vol. 126, no. Jan. 1922, p. 44. Notes on 
sorbitic steel rail AE according to Sand- 


MECHANICAL ENGINEERING 


berg process, which is said to double life of rail while 
increasing cost only by 20 per cent. 

Wear. Causes of Premature Wear of Rails 
causes de l'usure prématurée des rails). Le Génie 
Civil, vol. 79, no. 21, Nov. 19, 1921, pp. 429-433 
26 fixs Discusses cracks, fissures, segregation, etc., 
in rails; effect of tempering, and of natural wear 


RAILWAY CONSTRUCTION 


Canada. Development of Canadian 
struction, H Wicksteed Can. Engr., vol. 42 
no. 1, Jan. 3, 1922, pp. 104-108. Describes early 
trade routes and economic conditions which resulted 
in construction of railways in Canada Problems 
solved by engineers when locating trans-continental 


Les 


Railway Con 





road. Paper before Am. Assn. for Advancement of 
Sci 

Grade Reduction. Justifying Expenditures for 
Grade Reductions, George J. Ray Ry. Age, vol 
71, no. 26, Dec. 24, 1921, pp. 1243-1250, 5 figs 


Shows that the construction of the Clarks Summit 
Hallstead line is fully warranted by operating results 
Abstract Paper read before Western Soc. Engrs 


RAILWAY ELECTRIFICATION 


Advantages. Railway Electrification, Vincent 1. 
Raven. North-East Coast Instn. Engrs. & Ship 
builders, advance paper, no. 3195-P for meeting 
Dec. 16, 1921, 24 pp., 9 figs., partly on supp. plate 
Deals with advantages which may result from sub 
stitution of electric for steam locomotive operation 


See also Engineer, vol. 132, nos. 3443 and 3444, 
Dec. 23 and 30, 1921, pp. 673-674 and 711, 713 
5 figs., partly on supp. plate 

Steel Plant. Electrification of Steel Plant Railroad, 
R. B. Gerhardt Iron Age, vol. 108, no. 26, De« 
29, 1921, pp. 1663-1666 Difficulties are said to in 


clude protection of third rail from hot metal spills 


Saving in cost 50 per cent Investment offset by 
low operating cost Paper presented before Assn 
Iron & Steel Elec. Engrs 

Superpower Plan. Electric Traction Proposed for 


11 Railroads Ry. Elec. Engr vol. 12, no. 11, 
Nov., 1921, pp. 409-414, 9 figs. Discusses Super- 
power Survey report transmitted to the president 
containing plan providing for the interconnection of 
a large number of existing plants. By consolidating 
power supply, electric operation could be made to 
show saving of 14 per cent 


RAILWAY OPERATION 
North Eastern Railway. Surveys, 


Other Records Prepared by the 
ment of the North E 


r= 9 


Diagrams and 
Engineer's Depart 
astern Railway, Conrad Gribble 


Ry. Gaz., vol. 35, no. 23, Dec. 2, 1921, pp. 841-8458, 
7 figs., partly on supp. plate. Line and sidin 


diagrams as substitutes for surveys Coérdinatidh 
of field work in measuring distances for statistice! 
operating and commercial purposes. Systematic 
recording of strength of bridges Percentage system 
for recording equivalent weights of locomotives 

Train Dispatching. Management of Single Track 
Lines in Great Britain (Note sur l'exploitation des 
lignes a voie unique dans le Royaume-Uni Review 
Générale des Chemins de Fer et des Tramways 
vol. 40, no. 11, Nov. 1921, pp. 304-318, 14 figs Dis 
cusses ticket, tablet, and token systems of train 
dispatching, and the various apparatus for x 
changing used in connection with them 


RAILWAY SHOPS 


Montreal, Can. , Railroad Shop Organized for 
Efficiency Machy. (N. Y.), vol. 28, nos. 4 and 
Dec. 1921, and Jan. 1922, pp. 291-293 and 389-392 
8 figs Description of Angus shops of Can. Pac. Ry 


Co., Montreal, Canada ind methods 


employed. 


RAILWAY SIGNALING 


and equipment 


Interlocking. New Interlockings at Jacksonvilk 
Terminal, C. J. Kelloway, Ry. Signal Engr., vol 
14, no. 12, Dec. 1921, pp. 462-468, 15 figs Develop 


ments in the construction of a large electro-pneumati 
and two electro-mechanical plants with inter-con- 
necting circuits. 


RAILWAY SWITCHES 


Electric. Electrically Operated Equipment for Car 
Handling, R. M. Kintzing. Elec. Rev. (Chicago), 
vol. 79, no. 21, Nov. 19, 1921, pp. 773-775, 6 figs 
Interlocking and limit control switches employed to 
assure proper sequence in cycle of movements: 
great saving in labor and increase in plant capacity 
secured by electrical operation. 


RAILWAYS 

China. The Peking-Suiyuan Railway of China 
Sci. Am., vol. 126, no. 2, Feb. 1922, pp. 116-117, 
8 figs. Description of road surveyed, constructed 
and operated entirely by Chinese 

Development 1921. General 
ments During the Year. Ry. 
Jan. 7, 1922, pp. 9-154, 89 figs. 
tion of securities, labor situation, federal valuation, 
railroad accounts with the government, profit of 
railroads from lower material costs, recent tendencies 
in locomotive development, special types of cars 
introduced in 1921, maintenance-of-way, cutting 
freight loss and damage claims, accounting, equip 
ment conditions, electrical developments, repair 
shop and enginehouse development, chronological 
review of year's activities. Also contains articles 
on railway statistics, including locomotive, freight- 
car and passenger-car market. 

Monorail Suspended Line. Monorail Suspended 
Railroad Tracks and Canal-Boat Haulage (Systéme 
de voies suspendues monorails et systeme de halage 
des bateaux), M. Mahl. Bul. de la Société Francaise 
des Electriciens, vol. 1, no. 7, July 1921, pp. 337- 
368, 13 figs. 
from Paris 


Railroad Develop 
Age, vol. 72, no. 1. 
Articles on regula 


Discusses a projected monorail line 
to Nice according to the Barmen-Elber- 


Vor. 44, No. 3 


feld system, but with maximum speed of 300 km. 
per hr , also power transmission and boat haulage 
as side issues. 


REFRACTORIES 


Resistance. Resistance Tests on Refractory Products 
under Load at Different Temperatures, V. Bodin. 
Quarry & Surveyors’ & Contractors’ Jl., vol. 26, no 


297, Nov. 1921, pp. 438-440, 3 fig Results of 
tests, and table of crushing loads in kg.-cm Ab 
stract.) Paper read before Ceramic Sox 


REFRIGERATING MACHINES 


Carbon-Dioxide. Carbon-Dioxide Refrigerating 
Machine, H. J. Macintire Power, vol. 55, no. 1, 
Jan. 3, 1922, pp. 24-26, 3 figs Relative advantages 
of carbon dioxide ¢ ammonia as refrigerating 
medium, in which pressure range cooling water 
limitations, horsepower per ton, relative size and 
construction are considered 


Tests on a Carbonic-Acid Refrigerating Machine 
with Additional Compression under High Condenser 
Pressures (Versuche an einer Kohlensdurekalte- 
maschine mit Zusatzkompression bei hohen Kon- 
densatordriicken), R. Plank. Zeit. fir die gesamte 
Kialte-Industrie, vol. 28, no. 11, Nov. 1921, pp. 157- 
162, 3. figs Writer refers to process described 
by him in previous issue of this journal (p. 189, 1913 . 
by use of which, it was claimed, considerable increase 
of refrigeration output and economy in cold carriers 
with low critical temperature (COs, N20), could be 

effected under poor cooling water conditions and 
correspondingly high condenser pressure Present 
article gives brief description of process and results 
of practical test recently carried out demonstrating 
its practicability. 


REFRIGERATING PLANTS 
Temperatures and Pressures. 


Working Tempera 


tures and Pressures in the Refrigeration Plant, W 
Hi. Motz Power, vol. 54, no. 26, Dec. 27, 1921, 
pp. 1005-1007, 3 figs Notes on suction pressures 
and temperatures; discharge temperatures and 
pressures; uses of thermometers 

RESEARCH 

Fan Industry. Relation of Research to the Fan 


Industry. Am, Soc. Heat. & Vent. Engrs. Jl, 
vol. 27, no. 9, Dec. 1921, pp. 873-881. Research 
in the Heating and Ventilating Field, by J. I. Lyle; 
and Research as a Business Proposition, by F, R 
Still 


ROLLING MILLS 


Adjustable-Speed Motors. Adjustable Speed With 


Motor Driven Mills, K. A. Pauly Iron Age, vol 
108, no. 25, Dec. 22, 1921, pp. 1595-1598 and (dis 
cussion) pp. 1598-1600, 11 figs Describes two 


satisfactory systems, with comments on their relative 
characteiistics and particular work for which each 
is most adaptable Abstract Paper read before 
Engrs., Soc. West. Pa. 

Continuous. Continuous Rolling-Mills, John W 
Sheperdson Engr Soc. of Western Pa. Proc, 
vol 37, no 4, May 1921, pp. 221-252 and (discussion 

15 figs Discusse s advantages of continu 

ous rolling process, and describes the various types 

of continuous mills, viz., billet mills, sheet-bar mills 
wire-rod mills, mills for rolling flat finished product 
merchant mills, etc 


53-257, 


Friction. Friction in Rolling Mill William |! 
Parish. Iron Age, vol. 108, no. 26, Dec 29, 1921 
p. 1661 Effects of proper lubrication shown in 
reduced power losses Abstract Paper read 
before Am. Soc. Lubrication Engrs 


Mannesmann Inclined Rolls. Formation of Holes 
with the Inclined Roll (Mannesmann) Process (Ueber 
die Lochbildung beim Schrigwalzverfahren), | 
Gassen Stahl u. Eisen, vol. 41, no. 49, Dee. &, 
1921, pp. 1767-1771, 13 figs. Writer's experiences 
with formation of cracks with hollow ingot rolling 
It is shown that most favorable but also most difficult 


position for axis of rolling material is exactly in center 
of both rolls at point of crossing 
Production and Yield. Production and Yield of 


Rolling Mills, Joseph F. Shadgen Iron Age, vo 
109, nos. 1 and 2, Jan. 5and “2, 1922, pp. 43-46 ar 
151-152, 1 fig Jan. 5: ‘Their pres sent state « 
development. Useful operating data Losses whic 
should be lessened European practice leads 

yield Jan. 12 Dependence of material yield « 
oxidation and on bloom and billet cropping. Ter 
perature limitations are said to govern reheating 


Semi-Continuous Bar. Semi-Continuous Bar Mil! 
for Alloy Steel, F. L. Prenti Iron Age, vol. It 
no. 2, Jan. 12, 1922, pp. 141-144, 5 figs. Coolin 


equipment embodies inclined escapement and hori 
zontal notched bed features. Flat spring steel is 
self-annealed in packs. 

Tandem Rolling. Tandem Rolling of Cold-Rolk 
Steel. Iron Age, vol. 109, no. 3, Jan. 19, 192 
pp. 211-213, 7 figs. Special equipment develop 
for this purpose, including rolls and their housi: 

Turk's 


wire straighteners, edge _ rolls, head ar 
cross slides. 

RUBBER 

Stress-Elongation Curve. The Stress-Elongati 


Curve of Vulcanized India-Rubber, Emil Hatsch« 


Tl. Soc. Chem. Industry, vol. 40, no. 21, Nov. | 
1921, pp. 251T-253T, 3 figs. Compares curv 
for samples of a definite rubber-sulphur mixtur 
cured for definite lengths of time, and deduc 
formulas. 

Testing. The Testing of Rubber Goods. U 


Bur. of Standards Circular, no. 38, Sept. 28, 19 21, 

pp., 47 figs. Gives methods used at Bureau in te sale 
of rubber goods. Describes various physical te 
commonly applied and machines used for th 
purpose, many of which were designed in Bureau 
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The goal of every automotive engineer—of every first class 
mechanic—has been a quick seating piston ring. 


Inthe ZELCO we have it—we have scientifically a pplieda well- 
known mechanical principle (patents pending) and ZELCOS 
mark a new era in piston ring development. 


ZELCOS are made of a special grade of tough, white 
cast iron, peened by a special process so that the ring 
when installed is a perfect circle, thus insuring an 
absolute fit on the cylinder walls. 


The ring is coated on its face with 2/1000ths of an inch 
of zinc, deposited by a special method by which a 
uniform surface of this soft metal is obtained. The 
entire ring 1s then coated with 1/30th of 1/1000th of 
zinc. In use this surface wears to a perfect fit in 
from 30 minutes to an hour, simultaneously filling 


up any small scores or porosities in the cylinder wells. 


ZELCOS do not shopwear—thev do not rust 
| ; 


ZELCO IS THE FINAL ANSWER TO THE 
ONE PIECE PISTON RING PROBLEM 


Walter A. Zelnicker Supply Co. 


1600 Kingsland Ave. Wellston District 


St. Louis, Mo. 
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Data are given showing effect of various factors on 
tensile properties of rubber. Effect of temperature 
on physical tests. Brief outline of methods of col- 
lecting crude rubber and processes used in manu- 
facture of various rubber articles. 


S 


SCIENTIFIC MANAGEMENT 
See INDUSTRIAL MANAGEMENT. 
SCREWS 
Efficiency. Efficiency of Screws, C. D. Albert 
Sibley Jl. of Eng., vol. 36, no. 1, Jan. 1922, pp. 2-3 


1 fig. Comparison of correct and approximate 
expressions. 


SEMI-DIESEL ENGINES 


Hydroelectric Plant. A Combined Hydro and 
Semi-Diesel Plant at Minnedosa, Manitoba. Power, 
vol. 55, no. 3, Jan. 17, 1922, pp. 92-93, 2 figs. Semi 
Diesel engines installed in hydroelectric plant to 
carry load during periods of low water. 


SEWAGE DISPOSAL 


The Economy of the OMS Sewage Purification 
Process. (Wirtschaftlichkeit und Frischwasserkla- 
rung bei dem OMS-Verfahren in Gegensatz zu neben- 
gelagerten Schlammfaulraumen), H. Schnickel and 
©, Mohr. Gesundheits-Ingenieur, vol. 44, no. 43, 
Oct. 22, 1921, pp. 545-547. Schinckel disputes the 
practicability of the OMS process, because the fresh- 
water settling tank is in constant connection with 
the putrefying chamber. In his reply, Mohr points 
out that neither is purely fresh sludge recovered 
from the Kremer purification process, according to 
which the putrefying chamber is located parallel to 
settling tank. 


SHAFTS 


Oscillations. Calculation of Torsional Oscillations of 
Shafts (Zur Berechnung der Verdrehungsschwingun- 
gen von Wellenleitungen), J. Geiger. Zeit. des 
Vereines deutscher Ingenieure, vol. 65, no. 48, 
Nov. 26, 1921, pp. 1241-1242, 6 figs. Describes new 
and very simple method of determining coefficient of 
torsional oscillation and the true angle of deviation; 
and method of calculating reduced length of crank. 


SHEET-METAL WORE 


Elbows. New Machine Making Two Elbows a 
Minute. Sheet Metal Worker, vol. 12, no. 25, Jan. 
6, 1922, pp. 854 and 855, 2 figs Describes Lyon- 
Conklin elbow machine which turns blank sheets into 
elbows. 


SHIPS, CONCRETE 


Resistance. The Resistance of Reinforced-Concrete 
Ships (Das Eisenbetonschiff und sein Widerstand), 
L. Kostanjevic. Beton u. Eisen, vol. 20, no. 17-18, 
Nov. 4, 1921, pp. 199-200. Writer presents a few 
practical examples supplementary to article by F. 
Gebers in previous issue of same journal. 


SILICA BRICE 


Manufacture. The Manufacture of Silica Brick, 
A. W. McMaster. Iron & Steel of Can., vol. 4, 
no. 10, Nov. 1921, pp. 267-268. Describes inaugura- 
tion of the manufacture at Cape Breton from local 
materials. Operating costs; comparative analyses 
of quartzites; burning. 


SLIDE RULES 


Decimal Point Determination. Decimal Point 
Determination in Slide Rule Operation, James 
Theron Rood. Wisconsin Engr., vol. 26, no. 2, 
Nov. 1921, pp. 19-22, 3 figs. Gives examples to 
show how to secure greater accuracy. 


SLOTTING MACHINES 


Horizontal. Investigation of a Horizontal Slotting 
Machine with Electric Separate Drive and Belt 
Coupling Devices (Untersuchung einer Wagerecht- 
stoszmaschine mit elektrischem Einzelantrieb und 
Riemenzwischengliedern), G. Schlesinger. Werkstat- 
tstechnik, vol. 15, no. 22, Nov. 15, 1921, pp. 645-647, 
7 figs. Abstract of comprehensive work giving 
results of many years of research and experimental 
work carried out by author in codperation with Dr 
Kurrein. Results are shown in diagrams on per- 
formance of machine and on manner of power dis- 
tribution during forward and return stroke. 


SMOKE PREVENTION 


Devices. The Black Smoke Problem, David Brownlie. 
Iron & Coal Trades Rev., vol. 103, no. 2807, Dec. 16, 
1921, pp. 872-873. Causes and preventive devices; 
low- temperature carbonization. 


SPRINGS 


Railway-Car. The Springs of Railway Cars (Om 
Jernbanevognes Fjedre), Rich. Holm. Ingenidren, 
vol. 30, no, 67, Aug. 20, 1921, pp. 497-501, 14 figs. 
Form of plate ends is claimed to be of great influence. 
Shape of ends should be parabolic and the trapeze 
shape is inexpedient. A spring with parabolic ends 
can absorb double the work of one with ends cut off 
at right angles. 


STANDARDIZATION 


Place of Laboratoryin. The Place of the Laboratory 
in Standardization, W. P. Dobson. Eng. Inst. Can. 
Ji., vol, 5, no. 1, Jan. 1922, pp. 11-15, 6 figs. Types 
of engineering ‘standards; measurement, constants, 
quality, performance; practice; work of laboratory 
in determining standards, methods employed by 
laboratories of Hydroelectric Power Commission of 
Ontario. 


MECHANICAL ENGINEERING 


STANDARDS 


German N.D.I. Report. Report of the German 
Industry Committee on Standards (Mitteilungen des 
Normenausschusses der Deutschen Industrie). Be- 
trieb, vol. 3, no. 25, Sept. 15, 1921, pp. 367-379, 
18 figs. Accepted standards for blank cylinder, 
round-head, and countersunk-head screws. Pro- 
posals of Board of Directors for drawings for record- 
ing dimensions; straight wooden stairs for small 
dwellings; window and door hinges. Proposed 
standards for screw joints. 

Report of the German Industry Committee on 
Standards (Mitteilungen des Normenausschusses 
der Deutschen Industrie). Betrieb, vol. 3, no. 26, 
Sept. 25, 1921, pp. 393-406, 21 figs. and supp 
table. Proposals of Board of Directors for ball 
bearings. Proposed new standards for round-head 
rivets for boiler and structural steel work; counter 
sunk-head rivets and countersunk oval heads 


STEAM 


Generation and Utilization. Fuel Economy by the 
Adoption of Scientific Management in Steam 
Generation and Utilisation, David Brownlie. Eng 
& Indus. Management, vol. 6, nos. 23, 24 and 25 
Dec. 8, 15 and 22, 1921, pp 653- 656, 7 figs.; 685-687, 
4 figs. ; and 719-722, 5 figs Dec. 8: Feedwater 
heaters. Dec. 15 and 22: Superheaters, and boiler 
and pipe covering. 


STEAM-ELECTRIC PLANTS 


Equipment. Rauber’s Report to the Commission 
for Utilization of Fuels (Rapport de M. Rauber a 
la Commission d'utilisation des combustibles 
Chaleur et Industrie, vol. 2, no. 19, Nov. 1921, 
pp. 727-735. Discusses steam-electric central sta 
tions, their equipment, type of boilers, superheat, 
economizers, feedwater heaters, etc 


STEAM ENGINES 


Unafiow. Unaflow-Engine Guarantees and ‘Tests 
L. A. Quayle. Power, vol. 55, no. 3, Jan. 17, 1922, 
pp. 98-99, 1 fig. Universal unaflow engine exceeds 
guarantees on acceptance tests made after four years 
of continuous operation 


STEAM METERS 


Kent Marine. The Metering of Steam for Marine 
Purposes, also of Oil and Air, C. R. Sams. Trans 
Inst. Mar. Engrs., vol. 33, Oct. 1921, pp. 375-388 
and (discussion) 388-393, 10 figs Describes the 
Kent steam meter which consists of an orifice carrier, 
cooling chambers and pressure piping, and a diagram 
recorder. 


STEAM TURBINES 


Design and Operation. Major Turbine Troubles 
Diminished. Elec. World, vol. 79, no. 2, Jan. 14, 
1922, pp. 77-80, 2 figs. Discusses blading, lubrica- 
tion, and vibration; growth in turbine ratings; 
improvements in design. 


STEEL 
Chrome. See CHROME STEEL 


Crucible. Comparison of American and English 
Methods of Producing High Grade Crucible Steel, 
T. Holland Nelson. Raw Material, vol. 4, no. 12, 
Dec. 1921, pp. 424-433, 24 figs. Discusses the 
merits and shortcomings of American and English 
yractice. Presented before Am. Soc. for Steel 

reating. 

Deoxidation and Desulphurization. Deoxidation 
and Desulphurization in the Heroult Furnace, F 
T. Sisco. Chem. & Met. Eng., vol. 26, no. 1, Jan 
4, 1922, pp. 17-22. Describes three methods of 
working up a heat of steel. Discusses composition 
and characteristics of slags. Believes that good steel 
from poor scrap is a question of knowledge and skill. 


Electric vs. Crucible. Crucible and Electric Tool 
Steel, W. J. and S. Stuart Green. Iron Age, vol 
109, no. 3, Jan. 19, 1922, pp. 201-205. Some as- 
pects and choice in their manufacture. Points 
out that electric furnace bids fair to supplant crucible 
to greater degree than heretofore, though it is possible 
never completely. 


Etched, Strain Figures in. Strain Figures in 

Etched Steel, A. Fry. Engineering, vol. 112, 
no. 2920, Dec. 16, 1921, pp. 809-811, 11 figs. Ex- 
amples of peculiar strain figures observed by 
author on specimens of mild steel etched according 
to a modified new method. Author points to parallel 
between his observations and what is known as 
“blue brittleness.”’ 


Hardening by Overstrain. The Hardening of Steel 
by Overstrain, R. W. Chapman. Commonwealth 
Engr., vol. 9, no. 3, Oct. 1, 1921, pp. 74-75, 2 figs. 
Describes test showing that when steel is over- 
strained in tension so that its elastic limit in tension is 
raised, its elastic limit in compression is correspond- 
ingly lowered, and vice versa. 

Manganese. See MANGANESE STEEL. 

Melting. Leaves from a Steel Melter’s Notebook, 
Henry D. Hibbard. Iron Age, vol. 108, nos. 17 and 
21, Oct. 27 and Nov. 24, 1921, pp. 1065-1067 and 
1337 and 1379-1380. Oct. 27: Experience in making 
hollow ingots for seamless pipe; effervescing and 
“killed” steel in an acid furnace. Nov. 24: Design 
of structure to resist shock or overstrain; car-coupler 
test ne necessity of proper distribution of 
metal. 


Molybdenum. See MOLYBDENUM STEEL. 


Ordnance. Effect of Sulfur and Oxides in Ordnance 
Steel, William J. Priestley. Trans. Am. Inst. Min. 
& Metallurgical Engrs., no. 1109-S, 1921, 15 pp., 3 
figs. Describes method by which "desired physical 
properties of steel may be procured—by elimination 
of certain impurities that inherently exist in steel 
made by open-hearth process, and without use of 
expensive alloys. Abstract of paper in Min. & 


Vou. 44, No. 3 


Metallurgy, no. 180, Dec. 1921, pp. 34-35. See 
also Iron Age, vol. 108, no. 26, Dec. 29, 1921, pp 
1658-1661, 3 figs. 

Tungsten, Metallography. A Metallographic Study 
of Tungsten Steel (En metallografisk studie av vol 
framst4l), Axel Hultgren. Jerkontorets Annaler, 
vol. 105, no. 12, 1921, pp. 499-525, 22 figs. Dis 
cusses investigat »ns as to transformations, critical 
points, free carbide, equilibrium diagrams and their 
signifiance, etc Bibliography. 


STEEL CASTINGS 


Railway Rolling Stock. Large Steel Castings for 
Railway Rolling-Stock, Ry. Engr., vol. 42, no. 503, 
Dec. 1921, p. 445, 3 figs Describes production in 
the form ‘of single castings, of locomotive tender 
underframes, platform and end members for passen 
ger roliing-stock and trailer trucks for locomotives 
by Commonwealth Steel Co., St. Louis 


STEEL, HEAT TREATMENT OF 


Characteristic Curves. Characteristic Curves for 
Heat Treatment of Steels (Les ‘‘Courbes caracter- 
istiques’ des traitments thermiques des aciers), 
Albert Portevin and Pierre Chevenard. Révue de 
Metallurgie, vol. 18, no. 11, Nov. 1921, pp. 717-726 
and (discussion) 727-728, 11 figs. Discusses the 
interdependence of temperature of heating and 
rapidity of cooling, the final state being a function of 
these two variables. Paper read before Iron & 
Steel Inst., Paris. 


Elements. Elements of the Heat-Treatment of Steel, 
H. J. French. Am. Mach, vol. 55, nos. 23, and 24 
Dec. 8 and 15, 1921, pp. 907-908 and 960-964, 15 
figs. Dec. 8: Operations in heat treatment; changes 
in structure while heating: changes produced by 
tempering and hardening; seasoning; effect of car 
burization Dec. 15: Quenching operations; tem 
pering 

Tool Steel. Volume Changes in Tool Steel on Heat 
Treating, . i Lanning Forging & Heat Treating 
vol. 7, no , Dec. 1921, pp. 610-611, 2 figs. Effect 
of rates Dy heating, temperatures and quenchin, 
medium upon dimensions of cylindrical pieces of too 
steels, Critical rate of heating important in harden 
ing 


STEEL, HIGH-SPEED 


Hardness. Hardness of High Speed Steel, A. H 
d’Arcambal. Chem. & Met. Eng, vol. 25, no. 2¢ 
Dec. 28, 1921, pp. 1168-1173, 8 figs. Hardness a 
various temperatures, hardness in the cold after 
various heat treatments, and cutting efficiency de 
termined in an effort to predetermine usefulness of « 
modern machine tool 

Various Methods for Hardening High-Spee 
Steel, A. H. d’'Arcambal. Chem. & Met. Eng., vo 
25, no. 25, Dec. 21, 1921, pp. 1150-1151. Discuss« 
salt bath hardening, pack hardening, lead bath har 
dening, and semi-muffle furnace hardening 


Metallography. The Metallography of High Spee 
Steel, J. P. Gill and L. D. Bowman. Am. Soc. fi 
Steel Treating Trans., vol. 2, no. 3, Dec. 1921, py 
184-205, 56 figs. Discusses critical points and co: 
stitution of high-speed steels; secondary hardne: 
etching reagents; nomenclature; etc 


STEEL MANUFACTURE 


Basset Process. The Basset Process (Le Proc¢ 
Basset"). L’Outillage, vols. 235 and 236, nm 
47 and 48, Nov. 24 and Dec. 1, 1921, pp. 1259-12 
and 1287-1288, 1 fig. Gives copy of Basset's Fren 
patent published April 2, 1920, ‘“‘Rotary furna 
system for direct production of iron or steel or 
pig iron,”’ and discusses it and its prospects 


STEEL WORKS 


Cold-Drawing Plant. LaSalle Co. Completes C: 
Drawing Plant, Gilbert L. Lacher. Iron Age, vi 
109, no. 1, Jan. 5, 1922, pp. 27-31, 6 figs. Designed 
for handling products in maximum lengths. Raw 
materials protected from elements 


Furnaces and Gas Producers. Steel Works Fur 
naces and Gas Producers, J. S. Atkinson. Ji. We t 
of Scotland Iron & Steel Inst., vol. 29, Part 1, 
Session 1921-1922, pp. 4-11 and (discussion) i ‘ 
10 figs. on supp plates. Discusses the principle 
gas firing, mechanical producers, regeneratior 
recuperation, open-hearth furnaces, soaking pits, 


Krupp. Recent Developments in the Krupp Work: at 
Essen. Engineer, vol. 132, no. 3441, Dec. 9, | 
pp. 611-613, 8 figs. partly on p. 632. Account of its 

- development and details as to its work during 
and peace-time activities. 

Power Generation. Power Generation in el 
Plants, D. M. Petty. Engrs. Club of Philadelphia 
Ji., vol. 38-12, no. 204, Dec. 1921, pp. 392 ‘ 
2 figs. Conclusions drawn from actual operating 

conditions of steel plant: Cost of power can be « 
tively reduced by increasing load factor; load factor 
in steel mills may be increased by careful arrangement 
of load and by supplying to central stations all surp!us 
power not required during light load periods; ¢' 


STOKERS 


Mechanical vs. Hand. Hand versus Mechanica! 
Handling of Coal and Ashes in Municipal Power 
Plants—II, W. F. Schaphorst. Am. City, vol 
no. 5, Nov. 1921, pp. 415-421, 2 figs. Not« 
underfeed and hand stokers, and points to be 
sidered in selection of ash-handling system 


Wood-Refuse-Burning. Burning Wood Refuse '® 
Mechanical —, R. L. Beers. Power Howse 
vol. 15, no. 1, Jan. 5, 1922, pp. 30-33, 8 figs 
scribes various types of boilers fitted with under 
stokers for wood and other factory refuse. 


a 


SUPERHEATERS 
Design. Steam Superheaters, Arthur D. Pratt 
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Steam, vol. 28, no. 5, Nov. 1921, pp. 125-127 
Discusses design of superheaters and their operation 


TANKS, MILITARY 


Development. Tanks and Chain-Track Artillery, 
L. A. Legros. Engineer, vol. 132, nos. 3440, 3441 
and 3442, Dec. 2, 9 and 16, 1921, pp. 592-594 
625-627 and 659-660, 32 figs. Development during 
war. Dec. 2: Trial and experimental period; British 
tanks. Dec. 9: French, Italian and German tanks 
Dec. 16: Essential data for designing chain-track 
vehicles. Possible improvements in chain tvack 


TAYLOR SYSTEM 


Shop Se may meen An Intermediate Stage Toward 
the Taylor System in Shop Organization (Une 
étape vers le systéme Taylor dans l’organisation de 
l'atelier), C. Bonnet. Arts et Metiérs, vol. 74, no 
13, Oct. 1921, pp. 305-311, 5 figs. Discusses short 
comings of French foreman and his gradual trans 
formation. 


TEMPERATURE MEASUREMENT 


Below Zero Cent. Temperature Measurement 
Below 0° Deg. Cent. (Temperaturmessung unterhalb 
0°), F. Henning. Zeit. fiir Elektrochemie, vol. 27, 
no, 21-22, Nov. 1, 1921, pp. 494-496. Gives results 
of measurements carried out with steam-pressure 
thermometer by Stock and Nielsen, with which 
saturation pressures of a number of liquids were 
determined. 


TESTING MACHINES 


Endurance. Endurance Testing Machines, G. Shap 
ira ae Trade Jl., vol. 24, no. 276, Dec. 1 
1921, pp. 446-447, 2 figs. Describes the Krupp 
repeated impact machine and the Amsler wear-and 
tear testing machine. 


TEXTILE INDUSTRY 


Automobile Manufacturing Methods Applied to. 
Are Automobile Manufacturing Methods Applicable 
to the Textile Industry? Douglas T. Hamilton 
Am. Mach., vol. 55, no. 25, Dec. 22, 1921, pp. 994 
995. How the two industries developed. Con 
trasting both production methods and machinery 
involved. 


TIDAL POWER 


Systems. The Problem of Using the Tides for Power 
Production (La probléme de l'utilisation des marées 
pour la production de l’energie), Sigma La Métal 
lurgie, vol 53, nos. 48 and 49, Dec. 1 and 18, 1921, 
pp. 2225-2226 and 2265-2266, Dec. 1: Principal 
systems, single reservoir, double reservoir, etc 
Dec. 8: Discusses operations of turbines. Con 
cludes that at present serious difficulties militate 
against tidal power application 


TIME STUDY 


a Machines. Modern Production Methods, 
R. Basset. Am. Mach., vol. 56, no. 3, Jan 
19, 1922, pp. 87-90, 3 figs. Time study on auto 
matic machines. Notes on quality of labor em 
ployed, importance of standardization, rules of 
procedure and an example of rate setting 
Machine Tools. Modern Production Methods, W 
R. Basset. Am. Mach., vol. 55, no. 26, Dec. 29, 1921 
pp. 1037-1039, 1 fig. Special cases of time studies 
on engine lathes, surface and chucking grinding 
machines and semi-automatic turret lathes. Five 
steps in setting rates 


Punching. Time Study for the Calculation of Small 
Dies (Die Zeitstudie im Dienste der .Kalkulation 
von Kleinstanzteilen), Walter Marcus. Werk 
stattstechnik, vol. 15, nos. 21 and 22, Nov. 1 and 
15, 1921, pp. 621-629 and 647-652, 13 figs. Writer 
seeks to develop basis for calculation of small dies 
and to substitute time-job analysis in «place of 
arbitrary piece-rate system. 








Premium Work. Time Study for Profitable Piece 
Work or Premium, Samuel Theaker. Indus 
Management, vol. 63, no. 1, Jan. 1922, pp. 7-11 
5 figs. Discusses merits and methods of time 
premium work. Describes a decimal stop watch 
and gives examples of time study sheets 


TITANIUM 


Pig-Iron Mixers. The Occurrence and Behavior 
of Titanium in Pig Iron Mixers (Das Vorkommen und 
Verhalten von Titan im Roheisenmischer), Bern- 
hard Osann. Stahl u. Eisen, vol. 41, no. 42, Oct 
20, 1921, pp. 1487-1489. Magnesite fragments of a 
mixer lining showed small copper-colored crystal 
lumps grown closely together with a basic mass; 
analysis of this mass showed it to be of pig iron whose 
sulphur and manganese content was increased; 
the crystals showed the same carbon-nitrogen-ti 
tanium mixture as found by Wohler. 


TIRES, RUBBER 


Giant, Bursting of. Bursting Giant Pneumatics 
Motor Transport, vol. 33, no. 877, Dec. 19, 1921, 
pp. 772-773, 5 figs. Describes experimental bursting 
of Goodyear pneumatic truck tires showing that no 
ill effect occurs at 27 m.p.h. 

Specifications. Recommended Specifications for 
Pneumatic Tires, Solid Tires, and Inner Tubes. 
U. S. Bur. of Standards Circular, no. 115, Oct. 27, 
1921, 18 pp. Revision of specifications prepared by 
Bureau and now used by War and Navy Depart- 
ments. General Supply Committee, Post Office 
Department, Panama Canal and Treasury Depart- 
ment. Physical and chemical tests required are 
such that material purchased under these specifica- 
tions will be satisfactory. 


MECHANICAL ENGINEERING 


Stress and Deterioration. Investigations of the 
Stress and Deterioration of Automobile Tires (Un 
tersuchungen itiber die Beanspruchung und Abnutz 
ung von Kraftwagenreifen), Otto Enoch. Motor 
wagen, vol. 24, nos. 25, 26 and 27, Sept. 10, 20 and 
30, 1921, pp. 513-519, 550-554 and 591-600, 23 figs 
Results of series of investigations to determine effect 
of additional horizontal springs attached to axle, 
and of a certain type of laminated spring under 
difficult running conditions, and also to determine 
durability of different tires in the case of prolonged 
tests. 


TRANSPORTATION 


Factory. Analysis and Control of Factory Trans 
portation, F. A. Pope Factory, vol. 28, no. 1, Jan 
1922, pp. 38-42 and 72, 74, 76 and 78, 6 figs. Methods 
by which idle time is checked, performance records 
of tires and batteries best secured, daily service 
recorded, and final analysis of cost and performance 
made by clerks without special training 


TUBES 


Copper. Copper Tubes Produced by Cold Extrusion 
Process, A. Ludlow Clayden Raw Material, vol 
4, no. 9, Sept. 1921, pp. 314-315, 5 figs Describes 
method of producing thin-wall copper tubes, devel 
oped from experience gained in the production of 
rifle shells during war 

Seamless Copper. Copper Tube Extrusion and the 
Manufacture of Radiator Cores, Herbert Chase. 
Automotive Industries, vol. 45, no. 18, Nov. 3, 1921, 
pp. 870-873, 8 figs How seamless tubes are formed 
from solid stock by cold extrusion, shaped with hex 
ends and baffles, tested under pressure and finally 
assembled and soldered into complete radiator cores 
Describes apparatus for determining relative efh 
ciency of various types of cores 

Welded, Manufacture. Welded Tube Manufactures 
Iron Age, vol. 108, no. 20, Nov. 17, 1921, pp. 1274 
1276, 7 figs Machinery required for tubes 5/,s to 4 
in. in diam. from sheets of no. 10 and no. 22 gage 


TURBO-GENERATORS 
12,600-Kw. 12.500 KW. Turbo-Generator for the 


Liverpool Corporation Electricity Works Engineer 
ing, vol. 112, no. 2922, Dec. 30, 1921, pp. 873-876, 
34 figs. partly on supp. plate. Steam turbine and 
generator constructed by Metropolitan-Vickers 
Elec. Co., Ltd., Manchester, England, is said to 
embody some very notable departures from normal 
type of impulse steam turbine 


U 


URANIUM 


Metallurgical Applications. Uranium and _ Its 
Metallurgical Applications Engineering, vol. 112, 
no. 2921, Dec. 23, 1921, pp. 841-842 Describes 
mode of occurrence of uranium ores, isolation of 
element from such ores, and industrial uses of metal 
apart from those arising out of radioactive properties 


V 


VENTILATION 


Barn. A New System of Barn Ventilation, L. J 
Smith. Agricultural Eng., vol. 2, no. 12, Dee 
1921, pp. 248-249. Report of test made in « barn 
at Portage La Prairie, Manitoba, regarding the 
proper control of stable temperature. A portion of 
report to be presented before Am. Soc. Agricultural 
Engr. 

Calculating Duct Weights. A Quick Method of 
Taking Off Quantities in Duct Work, J. J. Kojan 
Sheet Metal Worker, vol. 12, no. 25, Jan. 6, 1922, 
pp. 834-835 and 838, 2 figs Discusses method of 
estimating a ventilating job and shows how to de 
velop formulas and tables 

Katathermometer. Ventilation and Human Effi- 
ciency, Leonard Hill. U.S. Naval Inst. Proc., vol 
47, no. 11, Nov. 1921, 15 pp., 1 fig Describes the 
Katathermometer, an instrument for measuring 
cooling and evaporative power of the air exerted on 
a surface at approximately body temperature, also 
the electric kata and the recording kata 


W 


WAGES 


Payment by Results. Payment by Results, D 
Lyon McLarty. Machinery lond.), vol. 19, no 
480, Dec. 8, 1921, pp. 289-291. Comparison be- 
tween piecework and premium bonus systems and 
their application to working conditions. 


WASTE ELIMINATION 


Industrial. Prevention of Wastes in Sefnatey, Fred 
J. Miller. Mech. Eng., vol. 44, no. Jan. 1922, 
pp. 9-10 and 42. Defines incentives in 2S Ae and 
itemizes causes of industrial waste. Recognition of 
human element and better management as factors in 
reducing waste. 


Vor. 14, No. 3 


WASTE HEAT 


Utilization. The Utilization of Waste Heat (Ab 
wirme-Verwertung), M. Hottinger Schweizerische 
Bauzeitung, vol. 78, nos. 21, 22 and 24, Nov. 19, 26 
and Dec. 3, 1921, pp. 249-252, 257-260 and 276-279 
17 figs. Notes on utilization of high temperatures; 
protection against heat losses; examples of the eco 
nomic utilization of waste heat; utilization of waste 
energy; heat from waste material, obtained from 
incineration of garbage. 


Waste Heat Utilized to Produce Electric Power, ¢ 
H. Reeder. Elec. Rev. (Chicago), vol. 79, no. 27 
Dec. 31, 1921, pp. 967-970, 15 figs. Hot gases from 
cement kilns supplied to boilers fitted with super 
heaters and economizers; equipment proportioned 
to use all waste heat to provide sufficient energy to 
operate mill. 


WATER PIPES 


Corrosion. Prevention of Corrosion in Water Pip« 
II Sanitary and Heating Eng, vol. 96, no. 11 
Nov. 18, 1921, pp. 315-316, 2 figs. Explains theory 
and operation of de-aerating de-activators as used 
in prevention of corrosion 


Jets. Notes on Water Jets J \ Yates Mech 
World, vol. 70, nos. 1820 and 1825, Nov. 18 and Dec 
23, 1921, pp. 404-405 and 504- 505, 3 figs Nov. 18 
Discusses relation between maximum horsepower 
obtainable from a jet issuing from a nozzle at end of a 
pipe line, length and diameter of pipe line, and supp! 
head available Dec. 23: Equations and calcula 
tions in connection with the efficiency of jets 


WATER POWER 


Development in U. 8. Federal Water Power Pro 
jects Up to December, 1921 Eng. News-Rec., vo 
SS, no. 1, Jan. 5, 1922, pp. 24-26 Annual report of 
Federal Water Power Commission shows half 
million horsepower under way Abstract.) 

Great Britain. Report of the Water Power Re 
sources Committee Engineer, vol. 132, no. 3442 
Dec. 16, 1921, p. 653 Resume of final report « 
committee appointed by President of Board of Trad 
in 1918 to inquire into water-power resources 
United Kingdom Committee considers that 
Great Britain some 210,000 kw. could be develope 
continuously from potential water powers at a 
economic rate, and for Ireland an available wat 
power of 280,000 kw. continuous was estimated 

World's Development. Study of World's Wat 
Powers Completed Power, vol. 55, no. 1, Jan 
1922, pp. 22-23 More than half of total develops 
water power is in North America Africa |} 
190,000 000 horsepower potential water power a 
only 11,000 developed. Tables showing developm« 
in United States and Canada, and developed ar 
potential water power of world in 1920 in hor 


power Abstract World Atlas of Commer 
Geology, issued by U.S. Geol. Survey 
WELDING 


See ALTOGENOUS WELDING; ELECTR 
WELDING, ARC; ELECTRIC gs LDING, |} 
SISTANCE; OXY-ACETYLEN WELDIN« 


WIND TUNNELS 


Gottingen, Germany Sttingen Wind Tun: 
Testing Aircraft Niodels Prandtl Aerial 
Weekly, vol. 14, nos. 13 and 14, Dec. 5 and 12, 19 
pp. 208-299 and 302 and pp. 324-326, 9 fig 
pends on government and scientific societic 
financial support Describes equipment and oy 
ation. Designed for an air speed of 54 m_ sec. w 
maximum of 60 m/sec. corresponding to an 
efficiency of about 800 hp. From Zeit. fur |! 
technik uad Motorluftschiffahrt 

Research. The Scope of Wind Tunnel Resear 
E. N. Fales and F. W. Caldwell. Aerial Age Weeh 
vol. 14, nos. 11 and 12, Nov. 21 and 28, 1921 
248-250 and 270-272, 11 figs. Nov. 21: Disc 
extension and importance of aeronautical resear 
and civil engineering problems in constructior 
wind tunnels. Nov. 28: Desirable characteris 
first cost; freedom from velocity fluctuations 
bility of existing tunnels for attainment of de 
characteristics, et« 


WIRE ROPE 

Standard Specification. Standard Specificati 
Wire Rope. Contract Ree., vol. 36, no. 1, J ‘ 
1921, pp. 13-16. Canadian Engineering Stand 
Assn. drafts code covering wire rope mining, dré & 
and steam-shovel purposes 

woop 


Infected. The Chemical Changes Involved 
Infection and Decay of Wood and Wood 
Mark W. Bray and Joseph A. Staidl Ji. Ind x 
Eng. Chem., vol. 14, no. 1, Jan. 1922, pp 10 
1 fig. Concludes that in all cases infected » 
produce less pulp per unit we eight of wood than 
woods. Paper read before Am. Chem. Soc 

Spiral Grain, Effect of. The Effect of Spiral 
on the Strength of Wood, Thomas R. C. WV 
Jl. of Forrestry, vol. 19, no. 7, Nov. 1921, pp 
747, 4 figs Describes a series of tests made o: e 
effect of deviation of the grain of wood from p 
ism with the edge 

Substitutes in Shipbuilding. Substitutes for 


ural Wood for Shipbuilding Purposes, Horace H ’ 
Thayer. Mar. Eng., vol. 26, no. 12, Dec. 192 p. 
931-932. Principal characteristics and _ us¢ of 
composition boards, plywood, and a combinati« af 


wood and metal which is called plymetal 


WOODWORKING MACHINES 


Planes, New Types of. Old and New Types of 
Planes, Oskar Spohr. Eng. Progress, vol. 2, no. !2, 
Dec. 1921, pp. 265-267, 12 figs. Compares old and 
new rabbet planes, describing the greatly impr yved 
features. 

















